


- ee ee 
” wi Me, RM 


? 
2 
os 
prey 
te ee 4 4 ie | i 
ee ot 
“FREE 
“ial ets Hoek: 
a mr ae + ae atte : 
im hy + ae as 
na i s ” ees bay 
nay Ki EDS po BE aa 
A Re i) : tS Aye clan ap 
Ki ee ae > ae ¥ ae, 
Si Bie (ua a 
Pe B mae: | ‘_ atta 
Bf . = pea . Ms 
cae ' : ‘the " . 2 
, a ais. >: = f te 


SS 


Sg 

wee Sey 
yt < ee Setaet 
Pee i > 

= cht - ; 





AUGUST 1955 





\ 


TELEVISION 





» eee 











In this issue: 


How a Color TV 
Matrix Works 


Build a TV Stand 


With Bass-Reflex 
Speaker Enclosure 


Service Problems 
Solved With 
a Straightedge 


Thermistors 
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molded 
Retains 
ently. A 
g the cul- 
century of 


Enclosed selector switch a 
construction keeps dirt 0 
contact alignment perm 
Triplett design represe 
mination of a quarte 
switch making experiegte. Unit con 
struction—All resistor shunts, rec 
tifier and batteries houfed in a molded 
base integral with th@ switch. Elimi 
nates chance for shorts. Direct con 
nections. No cabling 

Precision film or wire-wound resis 
tors, mounted in their own separate 
compartment—assures greater accu- 
racy. Four connectors at top of case, 
controls, knobs and instrument are 
all flush mounted with the panel 


TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 











ING LIGHT 


ertis 


browne adv 


BUT WITH A COMPLETE 


pOCKet Sized 


LABORATORY 


mit uiis for his service needs in the Triplett 
Model 666R pocket size VOM 


Vaal Rm too, on expense 


All Triplett test instrument 


meet the requirements of tomor 


TOU 5 color Tl / 


3” 0-200 Microammeter, RED @ DOT 
Lifetime guaranteed. Red and black 
dial markings on white. Easy to read 
scale. 

Precalibrated rectifier unit. Batter 
ies—self-contained, snap-in types, eas 
ily replaced. 

RANGES 

D.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms /Volt. 

A.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms /Volt. 

D.C. MA: 0-10-100, at 250 M.V. 

D.C. AMP.: 0-1, at 250 M.V. 

OHMS: 0-3000-300,000 (20-2000 center 
scale). 

MEGOHMS: 0-3 (20,000 Ohms center 
scale). 

(Compensated Ohmmeter circuit.) 
Also available—Model 666-HH Pocket 
VOM, Dealer Net $24.50. 


RUS 


Model 666R is only $26.50 dealer net 


\00 150 
20 10 


CAUTION ON HIGH VOLTS” 


74a 
5000 
woo NF 


250~ 


5000 


/ 1000 


Fas )') 


Dim.: 3 1/16 x 5 7/8 x 2 9/16 





You Build THIS 
TRANSMI AY 


a a" 
Bites 


edi 
TEs 


by Practicing at Home in Spare Time 
Use parts | send for Actual Experience 


My Traini 


BROADCASTING: Chief Tech- 
nician, Chief Operator, Power 
Monitor, Remote Control Oper- 
ator. SHIP AND HARBOR 
RADIO: Chief Operator, Radio- 
telephone Operator. GOVERN- 
MENT RADIO: Operator in 
Army, Navy, Coast Guard, For- 
estry Service Dispatcher. POLICE 
RADIO: Transmitter Operator 
Service Technician. AVIATION 
RADIO: Plane Radio Operator, 
Airport Transmitter Operator 
TELEVISION: Pickup Operator, 
Voice Transmitter Operator, TV 
Technician 


L TRAINED THESE MEN At Home 


“T have —— very 
rapidly. My present po- 


elevision 
isor with 


sition is 


Studio Su 
KED elevision, 
Wichita.” Elmer Fre- 
waldt, 3026 Stadium, 
ichita, Kansas. 

“A former employer F 

rec ommended National 

Radio Institute training 

to me. Now employed§ 

as transmitter operator 

in Harrisburg." —Albert 

Herr, New Cumber- 

land, Pa 
‘Am with WCOC 
Happy with my job 
NRI course can't be 

= beat. Passed exam for 

Ist class Radio-phone 
license with no trouble.” 


. 
ai Jesse W. Parker, 
Meridian, Miss. 


‘I did not know a thin 
| about Radio before 
enrolled for your train- 
fond ing. Now i have a job 
as Studio Engineer at 
Radio Station KMMJ.” 
Bill Delzell, Central 
**My position with 
WNBT is video control 


City, Nebr 
engineer on the RCA 
color project. | owe a 
lot of my success to 
your textbooks.’ 
Warren Deem, Mal- 
verne, N. Y. 


AVAILABLE TO 


VETERANS 


UNDER G.!. BILLS 


| WILL TRAIN YOU FOR. “* 
YOUR FCC 


A 


The Communication Course I offer 
you is backed by NRI’s 40 yea 
record of training men at home 
My well-illustrated lessons give 
you the basic principles you must 
have to assure success. My skillfully de- 
veloped kits “bring to life’ what you 
learn from my lessons, give you practical 
experience on circuits common to BOTH 
Radio and Television. You build the 
low-power Broadcasting Transmitter 
shown above (at left). You 
station “on the air,”’ and conduct pro- 
cedures required of Broadcasting Station 
operators. My book shows 
equipment you build and keep 


Television's Rapid Growth 
Making Good Jobs, Prosperity 


Radio is bigger than ever with over 3000 
Broadcasting Stations on the air making 
good jobs for Chief Operators, Recording 
and Remote Control 
Monitors, Technicians, et 
Television, too. About 200 TV Stations are 
on the air with many 
construction of hundreds of additional sta 
tions authorized, and new TV Station ap- 
plications being filed every month. Think 
of the demand this is creating from coast 
to coast for Pickup and Voice Trans- 


put thi 


ther valuable 


Operators, Power 


Now there's 


more being built, 


7 


mitter ed 
mote Cont 
ators, ; 
Maintens 
Cian : 
pon. Find out 
igation, whi 
fer. NRI trair 
assure you 
the better 
life can hely y 
ify for high 
pr ymotion W 


J. &. SMITH 
PRESENT 
Nation! Radio Institute 
fer 40 yours, the leoder in 
Weining men at heme 


er Radio-Tele 


| for their life’s 
How to Bea 


vives 
a's fast 
raduates 


iupment 


impor 
growing 


are 
you 


get actual 
to learn 


Get leat New— Mai Coupon 


You don’t have 
your job to take 
my grad jal 
cost of my tra 
coupon 10OW } 
National Rad 


Nashington 


| Also Have a Course in 


¥\ Radio-TV SERVICING 


If you prefer a career in 
Radio-Television Servicing, 
I'll train you at home for it. 
Course includes many Kits 
of parts. My book shows 
that many make $10, $15 a 
week EXTRA fixing sets 
while training. 
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Mr. J. E. SMITH, President, Dept.5 HF 
National Radio institute, Washington 9, D. C. 
Mail me 64-page Book FREE. ( 


write plainly.) 


Name 
Address 
City 


VET 


write in date 
of discharge 


or g 


ive up 


Many of 


ne total 


veek 
Pre 


Mai 


sident, 


| 


Dept. BHF, 


40th 


YEAK 





RADIO — 
ELECTRONICS 


Formerly RADIO CRAFT @ Incorporating SHORT WAVE CRAFT @ TELEVISION NEWS @ RADIO & TELEVISION* 


Hugo Gernsback AUGUST 1955 Vol. XXVI, No. 8 


M. Harvey Gernsback 


Editorial (Page 31) 


Fred Shunaman 
Me 


Robert F. Scott Television (Pages 32-41) 


hMAant A 
/  ¥V 


Jerome Kass 


1. Queer 





Matthew Mandl 
Angie Pascale 
Win. Lyon McLaughiin 


h 


High Fidelity (Pages 42-49) 


x ¥ 


Lee Robinson 


Technical Reports (Pages 50-52) 


What N 


Robert Falleth Radio (Pages 


GERNSBACK PUBLICATIONS, 
INC 
Test Instruments (Pages 68-82) 


Executive, Editorial and Adver 


K N, Mit y M/A 


tising Offices 


Gernsback 


Gernsback 


Electronics (Pages 86-98) 


A | 


ON THE COVER 


(Story on page 39) The newly DEPARTMENTS 


ompleted 60-foot parabol 

antenna at Holmdel, N J f 121 
which w be used by Gell 

Laboratories in tests of Be 117 
yond -horiton transmission 14 


Color original by Dan Rubin N 99 
102 
112 
116 


Average Paid ¢ t ver 175,000 


RADIO-ELEC 
Ml ‘i i 


SUBSCRIPTIONS Acer 
Ww i s cha 


TRONICS, A 
to 


SUBSCRIPTION RATES 
; ‘ ' 
BRANCH ADVERTISING OFFICES: « ant 7, 0 Angeles i ‘ 

I pt 28 San Franc Hark ancl ' Mark 1 FOREIGN AGENTS: Great Britair 
ne ¢ i London Ft j set i ( " ourn France selgiun ‘ Messag at 
Heer le Greece: It y ' Africa: (+ (apet n. Durhe ‘ " 
Middle East ‘ India I #14. Pakistan: Vara 
Ww N14 ‘ 


nesbu ‘ 
POSTMASTER ADIO- ELECTRO 


RADIO-ELE‘ 





National Schools brings you a new dimension in training 
for TELEVISION-RADIO-ELECTRONICS 


YOU CAN LEARN BY HOME STUDY, IF — 
—you are ambitious to increase your earning power, 

you want to broaden your knowledge and skill. 

you choose the school with the most complete training 

and service. 

50 Years of Successful Training 

National Schools has been training men for success since 1905 
Our graduates are located around the globe, in good-paying job 
in servicing, installation and manufacturing in public and 
private industry, or in their own businesses. All this experience 
and background are your assurance of succe 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Training 
you master all phases of the industry —TV, Radio, Electronics 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition 
3ecause National Schools’ world headquarters are in Los Angele 

“capital city’’ of TV-Radio-Electronics—our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up-to-the-minute on latest developments. We 
show you how to make spare time earnings as you learn, and we 
give you free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education 

Your Course Includes Valuable Units 

We send you important equipment, including a commercial, pro- 
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fessional Multitester... plus p ild rs, O 


illators 


Signal Generator, Cont iit Che ‘ t nd Short 


Standard Br t ! 
Mail Coupon for Complete Information 
Get these two free boo tt 
dimension in Home Tra ré 


hensive lilustrated fa 


Wave and 


LESSON, 


[ Fi SAmpig 
fwhure 


Pow 


a = ¥ 
yOue® future 


IN RADI 


sample itional 
obligatior if t 
NATIONAL SCHOOLS | 
TECHNICAL TRADE TRAINING SINCE 1905 a) 
Los Angeles 3 a Chicago wv & SI | 


In Canada: 8 c ngs St ve 


oO mall ct 
) 
77 


t 


(mail in envelope paste 
NATIONAL SCHOOLS, Dept. RG-85 
4000 S. FIGUEROA STREET 323 W. POLK STREET 
LOS ANGELES 37, CALIF., CHICAGO 7, lil. 
Rush Free Bor yur Future | tr 
and Free Li I t 


OR 


Check if interested ONLY 


VETERANS, Give date of disct 





Movie Sereom Bri f 
hor Your TV Pietane 





Magic 


TUNG-SOL 
Mirror 


Aluminized 


PICTURE TUBE 


Yes, you can have a sharper, 
clearer TV picture... a picture 
with all the depth and detail 
you enjoy on the movie screen, 


‘The Tung-Sol “Magic-Mirror” 
Aluminized Picture Tube gives 
you deeper blacks, more 

brilliant highlights and in-between 
tones that will make your picture 
fairly come alive. So treat yourself 
to new TV viewing pleasure 

with a Tung-Sol “Magic Mirror” 
Aluminized Picture Tube. 


The finest TV sets are factory- 
equipped with receiving and 
picture tubes made by Frung-Sol 
—one of America’s leading 
electron tube manufacturers, 


TUNG-SOL ELECTRIC INC., Newark 4,N. J. 


Sales Offices: Adanta, Chicago, 
Columbus, Culver Ciuy (Los Angeles), 
Dallas, Denver, Detrou, Montreal 
(Canada), Newark, Seatile, 


TUNG-SOL 


Automotive 
and Electronic 
Products 


ONE MILLION PEOPLE view te 
ion with the aid of communit anter 


Miltor 


( orp., one 


tems, according to Shap 


Jerrold 


largest 


Electronic 
ommunit ar 
T he 


with the filing of 


makers of 


television system statement 


made in connection 
proposition by Jerrold at the FCC he 
television 


New Yor! 


audience set 


ing on 


Shapp 


pay-a you-see 
tated to a 
that the 
formed a 
ts of the “tollevisior 
would be 


conterence 


coaxial cable natural 
tunity for te 
tem. There 
ble the 


paid 
extra 


no need to 
broadcasts, he 

programs could be 
service to person 
nected to the cable. Switching 
tem could be imple 


And if the 
television 


tering 


cheap experiment 


success, wired could be 


idered a “a pos ible 
tion to the 
one that 


full po e 


permanent 
contro 


pay-as 
would 


you ee 
leave the 
sion of the present ry 
nel yet offer a mediun 
those who wished to offer prog 


a price 


SIGNAL CORPS MUSEUM °F th: 


United States Army ha 
in memory of the late Ma 
pioneer in the 


would 


beet! 
Edwin H 
Armstrong cle velopment 
of radio. A 
“Arm 


Referring to 


designating the mu 
trong Hall” wa 
Armstrong a 


plaque 
seum unveiled 
‘one of the 
greatest inventors of our time Ger 
O'Connell, Chief 

that “his 


love 


eral Signal 


stated 
devotion te 


only by hi and 


The museum at Fort 


Two items in the Edwin 


Below—a transmitter of interfering 


dedicated 


Officer, 


geniu va exceeded 


Monmouth, 


Armstrong collection. 
signals for 





N. J will make it possible 
nal Corps, which celebrated it 
21, to pre 
Corps’ traditior 
the day 
flags and telegraph to the pr 


‘ , 
for tr 


niversary on June 
the 


achievements 


rec ord 
from 
and 


of radar microwaves 


equipment housed in the 


shown in the photo. 


TRANSOCEANIC PHONE CABLE 
making voice transmission ac the 
Atlantic possible for the fin 

be.in operation in 1956. Laying 

began June 22. Amplifiers of 

ign, quality and structure 

along the 

ible feat of t 
ans-Atlant 


regular intervals 
the hitherto impo 
ting voice over a ti 
feasible 

The hi 
tend 


between 


toric operation wi 


submarine cable 
Newfoundland 
a joint undertaking of AT&T 
ish Post Office 
Telecommunication Corp. The 
extended an addit 


from Newfour 


two 


and 


and Canadiat! 


{ able will be 


miles westward 


Abov e 


jamming 


Prototype of the superhet 
enemy transmiss 
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"NOW... at home... get D.T.I.’s 


Build and keep 

| D.T.1.'s new 

| VACUUM TUBE 

| VOLTMETER... 
CU 

| useful of all test 
instruments. 





amazingly effective NEW training in 


iii, 


RADIO-ELECTRONICS! Nothing else like it for providing real LABORATORY- 
TYPE training at home. Get the kind of thorough, practical experience YOU NEED 
for the kind of progress YOU WANT in todcy's tremendous field of Television, 


Radio and Electronics. Qualify yourself for real money . . 


interesting work... 


a wonderfully promising future. And when you finish, D.T.!.'s active Employment 
Service HELPS YOU GET STARTED! Or open your own profitable Television-Radio 


rvice Business. 





oe 


Exclusive 
HOME 
MOVIES 


help you grasp 
int points 
FASTER... 
EASIER... 
BETTER. 

A tremendous 
advantage! 


g a 
Remarkable NEW Styrene 
ELECTRO-LAB* 


Insert pictorial diagram on transparent sty- 
rene base. (See insert.) Mount parts to follow 
pattern —using handy “snap in" fasteners. 
Eliminates wiring errors. Tops for speedy 
circuit changes . . . for providing maxi- 
mum circuit experience in minimum 
time. Build and operate scores of 
interesting projects — such as the 

electronic circuit shown below. 


*Trademark 


1955 





THOUSANDS OF SUCCESSFUL GRADUATES 


WHY hes D.T.1. become one of the largest training organizations 
of its kind? Because it provides EVERY MAJOR HOME TRAINING 
AID to help make the subject EASIER te learn EASIER to re- 
member—the kind of training se helpful for REAL PROGRESS 
Students get thorough, up-to-date, practical training that TAKES 
ADVANTAGE of new and improved training developments 
Study the ADVANTAGES shown on this page. Think whet they 
can mean to YOU... to YOUR FUTURE! Or come te D.T.1.'s 
big Training Laboratories in Chicege. MAIL COUPON TODAY 
for complete facts —including valuable publication, “89 Ways 
te Earn Money in Television-Radio-Electronics.”’ Also, valuable 
information for men subject te MILITARY SERVICE 


"One of America’s Foremost Television Training Centers’’ 


nstitute 


ILLINOIS 
Formerly DeFOREST'S TRAINING, INC. 


MAIL COUPON TODAY (89%, 


CHICAGO 41, 


DeVRY TECHNICAL INSTITUTE 


4141 Belmont Ave., Chicage 41, Dept. RE-8-L 


1 would like complete facts including "89 Ways 
to Earn Money in Television-Radio-Electronic 


Name Age 


Street Apt 


Zone State 


D.T.1.'s training is available in Canada 





THE RADIO MONTH 


Scotia, and from thers 


Nova 

be ent to the I 
nif radio 
The f 

ocean by 

cable Lo 

from the 

mer of 1956 
Each of the 


1] be 


heavily 


tran 
laid in tnree 
armore hore reaching 
OU mile off Ne mundi 


miles off 


ection of 


and 200 
cotiand, and a iong 
Kach 

repeater 


The 


jum 


center 
lighter design cable 
intermediate« 


10 mile 


will contain 52 
(amplifiers) 


deep ea 


paced apart 


repeater use three vac 


tube and some 60 other electrical com- 


housed in a flexible 
about & feet 


diameter. Power i 


ponent It i cop 


per tube long and 1% 
inches in upplied 
from the 2200 volts at 
0.225 ampere being required from each 
The handle 36 


conversations 


hore, about 


end, cable system will 


simultaneously 


FLASH TUNING demonstrated by 
Zenith, use a pistol-grip flashlight to 
permit the TV turn the set 
off, channels or cut 
the sound during 

Receive 
tem have 
at each corner of the 


A be am 


viewer to 


on or change out 
long winded comme! 
Flash-Mati« 
four photoelectric cells, one 
tule 


lowe! 


cial using the 
pi ture 


hining in the left 


turns the set on or off 
are switched through the up 
the one on the left 

counterclockwise, the 
channels clockwise. The 
hand cell cuts out the audio—a sec 


hand corner 
Channel 
per two cells: turn 
other 


lower 


channels 
change 4 
left 
ond flash brings it back 
The cell 


channel selection operate a 


photoelectric controlling 


ingle motor 
tuned in sequence. If the 
light is projected on either cell for more 
than an instant, several will 
be covered, 


Channels are 


channel 


THE HUGO GERNSBACK AWARD, 
a scholarship given 
mh we 
trated potentialities of 
the field 


annually to an 


enrineerinyg who ha demon 
lead 
of electronic wi 
uwarded this year to New 
York City rhe tab 
lished at New York University for stu 


dents who have completed thei: 


clentific 
ership in 
Arvin Grabel 
cholarship is « 


unlor 


(Continued) 


in the College of Engineering. It 
provides $1,000 
tudent’s tuition 
Mr. Grabel—-selected for the 
hip by a committee appointed 
qualified for the 
ideration with 
lastic average of 5.1% on: ale 


has a 


year 
annually toward the 
costs 

cholar- 
by the 
commit- 
cho- 
which 


university 
tee’s con a wene! il 


possible maximum 


ARVIN GRABEL 

Last year’s recipient of the scholar- 
hip, Lawrence Wechsler, received this 
the degree of Bachelor of Electri- 
cal Engineering, summa cum laude, with 
of 95%, the ulti 
studie 


year 


a cumulative average 
He is 
toward a master’ 

The Gernsback 
growth of an award 
Gernsback in 1953, 
0 years’ service to the electroni 
try. At that 
pressing his appreciation of the honor 
by establishing a the 
purpose of furthering education of en 
vineering students who 
trated outstanding 


electronics. 


mate now continuing hi 
degree 
cholarship is the out 
made t Hugo 
in recognition of hi 
Indu 
time he uggvested ex 
scholarship fo 
have demon- 


ability in radio- 


SIX NEW TV STATIONS have 


on the air since our last report: 


KLIX-TV ! TT 
KLFY-TV fayette, La 10 
KOTA.TV Rar ‘eS 3 
KCOR-TV. | ; Tex 4\ 
WTOV-TV Norfolk, Va 27 
WERV.-TV een Bay, W 5 


gone 


Three stations have gone off the air: 


WOXI-TV 
WOKA 


WJTV 


WDEL-TV’s new § eall 
WPFH, Wilmington, Del 

The following are correction oO 
June TV station list: 

WILS-TV, Lansing, Mict channel 
54 is WTOM-TV. WDXI-TY on 
channel 7 in Jackson, Ten: ot in Tex 
as. WTVE, Elmira, N. Y hannel 24, 
l off the alr KWK i K Wt ry “ft 
Louis, Mo., channel 4. KRO K ROC 
TV, Rochester, Minn., ct 10 


letter 


channel 


now 








want COLOR TV 
KNOW-HOW 7 


“Color Television 
for the 


9 
Service Technician 


another 
great book 
by Albert C. W. 


Saunders 


Here is Saunders at his best, employing his vost 
teaching experience to prepare the Service Technician 
for practical Color TV servicing. The entire subject is 
treated in easy-to-understand language, supported 
by o wealth of clear illustrations. Major emphasis is 
placed on Color Receiver installation and servicing 
Here are the fact-packed chapters: 


CHAPT. 1. Colorimetry: Discussion 
hue, saturation, purity, bright ne 88 
matching, color terminology 
CHAPT. 2. Color TV: Origin and con 
the color signal; transmission 
TV transmitter and camera 
nance signal 
CHAPT. 3. Color Carrier: The chromi: 
signal, bandwidth, modulation 
signals; obtaining I and Q signal 
mission of luminance, chrominanc« 
sync signals 
CHAPT. 4. Color Signal Analysis: 
Signal; formation of Y, I and Q 
scalar and vector quantities 
balanced modulators. 
CHAPT. 5. Tricolor Picture Tube: Ty; 
color picture tubes; how they operat 
struction and characteristics 
CHAPT. 6. Color Receivers: Descripti 
current color circuits; convergence 
ments and procedures; installation 
ments for specific models 
Prepare for Color TV with the 
this practical, valuable book 
Fully illustrated. 814 x 11 

ORDER SC-1 $950 

Only 


Order from your Parts Jobber today, « 
write to Howard W. Sams & Co 
2205 €. 46th St 


My (check) (money order) for $.. 


indianapolis 5, ! 


Send copylies) of “Color TV for the 


(SC-1, $2.50) 


Technician” 


Zone State 


(outside U.S.A. priced slightly highe 
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MAY WE SEND YOU THIS NEW 12” HIGH-FIDELITY LONG-PLAYING 33/3 RPM* RECORD OF 


“SCHEHERAZADE' and 


“CAPRICCIO ESPAGNOLE™ 


By Rimsky-Korsakov 


TO INTRODUCE YOU TO THIS BRAND-NEW SERIES OF LOW-COST HIGH-FIDELITY RECORDINGS 


"alse eveileble on 7-inch 4s] 
rpm Extended Play Records 
= 





\V/uste 
reasures 


: v- \eew 
She Beguiled Him for 1001 Nights—To Save Her Head! eee 
Remember the story of the “Arabian Nights” how the Sul- 
tana Scheherazade saved her life by spinning wondrous tales of 
far-off places and fantastic adventures. That's the story that 
inspired Rimsky-Korsakov’s most colorful score! Completed 
in 1888, Scheherazade is just as popular today as it was then. tions. The Capriccio Espagnole was the 
And little wonder for there is nothing quite like it in the result of a trip to Spain and is based 
entire symphonic literature. No matter how often you've heard on several Spanish themes a lively 
it before, you're sure to thrill to this tremendously exciting dance in two-four time; a wild gyr 
new performance under the baton of the internationally-famous song; a plaintive folksong; and as a 
conductor, Max Schoenherr! stunning finale, a fiery ! 


A Fantasy on Spanish Themes 


Rimsky-Korsakov loved to 
wherever he went he noted down 
songs he heard 
tunes he would later use in his composi 


travel, and 
the folk 
dance 


melodies, theme 


Fandang 

















and 


An Exciting New Way for Your Entire Family to Learn to Enjoy Truly Great Music —and to 
Own the Best-Loved Symphonies, Concertos, Operas, Musical Comedies —AT AN UNUSUALLY LOW COST! 


Music 
EE « ——— 


Eac nh n 


Yes! For only 10¢ you may have this brand- 
new, pure vinyl, high-fidelity 12” long-play- 
ing 335 r.p.m,. record containing both 
Rimsky-Korsakov’s “Scheherazade” AND his 
“Capriccio Espagnole’— both works com- 
plete! We make this offer to acquaint you 
with the new planned program called MUSIC 
TREASURES OF THE WORLD. 


Walter Hendl, Hans Swarowsky, Dean Dixon, 
Kurt Graunke, Felix Prohaska, William 
Strickland, etc. — brilliantly 
cially for these new long-playing re 


YOU LEARN TO UNDERSTAND GREAT MUSIC 


By accepting this introductory offer now, 
you will also be automatically enrolled in ou 


recorded espe 
ig! 


Under this program you can now enjoy in 
your own home a complete recorded library 
of the world’s great music beautifully re- 
corded on the latest high-fidelity electronic 
equipment, with the full range of sound 
(30-15,000 cycles per second) . yours for 
much less than the price you would normally 
expect to pay! High-fidelity recordings like 
these usually sell at retail for as much as 
$5.95 each—but because assured distribution 
to members eliminates the usual expense of 
unsold records—and because of the develop- 
ment of mass production high-fidelity record 
pressing equipment we are able to offer 
these 12” long-playing high-fidelity records 
to our members for only $2.98 each! 


WHAT DOES THIS MUSIC PROGRAM INCLUDE? 


Music Treasures of the World makes avail- 
able to you and your children the best-loved 
works of all the greatest composers, both 
serious and light—Bach, Beethoven, Brahms, 
Mozart, Tchaikovsky, Gershwin, etc. And 
these selections are thrilling brand-new per- 
formances, played by internationally famous 
philharmonic symphony orchestras under 
the batons of such eminent conductors as 


fascinating Music Appreciation Course 
solutely free! Each month you will re 
FREE —a new issue of our Course to help 
understand the fine points of music and 
able you to listen to all music as dé 
critics and composers themselves! 
HOW THIS UNIQUE MUSIC PROGRAM WORKS 
Your purchase of the record offered 
for 10¢ does not obligate you to b 
additional Music Treasures record 
However, we will be happy to exter 
the courtesy of an Associate Me 
Each month, as an Associate Me: 
will be offered a new 12” long-play 
r.p.m. record at the special member 
only $2.98 each (plus a few cents fo 
tax and shipping). If you do not wish to pur- 
chase any particular record, you need merely 
return the form provided for that purpose 
Remember — whether or not you decide 
purchase any additional records from Music 
Treasures of the World, the introd ictory 
record is yours to keep — for only 10¢! And 
you will still receive, each month, a new ie 
of our Music Appreciation Course, FREE 
So send 10¢ now while you car ‘still get 
BOTH of the Musical Treasures listed above 


MUSIC TREASURES OF THE WORLD, 100 SIXTH AVE., NEW YORK 13,N.Y. 


IN CANADA: 


AUGUST, 955 


1184 Castiefield Ave., Toronte 10, Ontario 


— me ee 
] MUSIC TREASURES OF THE WORLD 
{ 100 Sixth Ave., New York 13,N. Y 
BOTH FOR ONLY 


Dept. 245 RE-8 


10¢ 


Membership timited ¢t 


Name 
Address 


City Z ‘ State 
IN CANADA, 11846 etield Ave., Toronte 
— ee eee ee 


ET Ds Detiscvivies yO 


-) 





and IT’S PATENTED, TOO! 


* suk 4 


Ae ce 4 on 
IE st. 
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Model Z-1 
list $27.95 & 


Superior Performance Fast Assembly 


Trio'’s recognized top quality construction 


The Trio Zephyr gives top performance on all VHF channels with its revolutionary 
“Wing Dipole” —three half-wave elements in phase combined with an integrated 


director element makes each dipole a unidirectional antenna on the high channels. 


The two driven elements are self-resonant to a different frequeney and the 
elements are so spaced and so connected with respect to each other that during 
operation of the array on any one of the frequencies for which an element is reso- 
nant all of the elements are energized as active, or driven elements and at the same 
time each element is also operative as a parasitic element with respect to each of 


the other elements. 


Single bay out-performs bulky stacked arrays but may be stacked in excep- 


Millions of Insta-loks used! Tested and proven tional fringe areas, 
to be the best, both here and abroad. 


Manufacturing Company 
GRIGGSVILLE, ILLINOIS 


POPVYRIGHT e656 -TR'OC MANUFACTURING COMPANY 





EXPORT SALES DIV., SCHEEL INTERNATIONAL INC., 4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address: HARSCHEEL 
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E GUARANTEE 


TO TRAIN AND COACH YOU AT HOME IN SPARE TIME UNTIL YOU GET 


YOUR FCC 
LICENSE 


if you have had any practical ex- 
perience—Amateur, Army, Novy, 
radio, repair, or experimenting. 





NOU, 
TRAINING oa 


COACHING. 


HERE I$ YOUR GUARANTEE 

If you fail to pass your Com- 

mercial License exam after complet- 

ing our course, we guarantee to continue your 
training, without additional cost of any kind, 
until you successfully obtain your Commercial 
license. 











EMPLOYERS MAKE JOB OFFERS LIKE THESE 
TO OUR GRADUATES EVERY MONTH! 

OUR AMAZINGLY EFFECTIVE JOB-FINDING Letter from nationally-known Airtine 
SERVICE HELPS CIRE STUDENTS GET BETTER ees pet Sadie Moons 
JOBS. HERE ARE JUST A FEW RECENT EXAM- ment, Hot! 
PLES OF JOB-FINDING RESULTS: —_ 3 


CIVIL SERVICE 


i I 1 
and i 7 


Letter from nationally-known ma 
. y " 


offers that come 


STATE POLICE 


licensed radioman 
jobs; it might have been y 


These are just a few of the 
t 


o our office dica 
filled each f these 
u 





BROADCASTING 





Ours is the only home study 
course which supplies FCC 
type examinations with all 
lessons and final test 





k ‘ i An Approved 
AIRLINES — 





HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME IN SPARE TIME: 


Name and Address 
Harry G. Frame, 


License Time 
2nd Class 13 Weeks 
Charles Ellis, 

4 Ist Class 28 Weeks 
Omar Bibbs, 
2 Ist Class 34 Weets 
Kenneth Rue, 


2nd Class 20 Weeks 


8. L. Jordan, 
A Ist Class 20 Weeks 


CARL E. SMITH, E.E. Consulting Engineering, President 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-79, 4900 Euclid Bidg., Cleveland 3, Ohio 
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Cleveland institute of Radio Electronic 
i Desk RE-79-—4900 Euclid j 
~i Cleveland 3, Ohic 
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Be sure to tell me about your Telev 
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FOR PROM ne 6 
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owls bert buy | 


... for new installations 


»».for replacement needs! 


««- the fastest mounting, best performing aeriay, 


RADIART 


opeeHee ; 


AUTO AERIAL 
MODEL 8BE 


VA Here is the outstanding, NEW 
auto aerial and it has everything! 
My Handsome in appearance .. . out- 
standing in performance .. . and 
a new design that is a snappy 
one-two-three installation WITH- 
OUT EVEN LOOKING UNDER 

THE FENDER! 


Here are a few of the features: 
* Speedy, one-man installation 


30° mast adjustment 


* 
* Fits all body and fender contours 
* 


57's" length extended — 18-8 stainless 


steel 


Extra long, full 42’’ polyethylene 
lead-in 


1. After dis-assembling, insert the 
and lower section through fende) 
and guide the split ring throug 
fender hole—then draw up tight 
fender, 


2. Then lower rubber mat u 
lock nut into position 


Ae OTS 
ye 


Just tighten assembly... plus 
in into radio. 


B*He RADIART corRPORATION 


CLEVELAND 13, O. 


« 


Auto Aerials - Vibrators - Rotors - Power Supplies 
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AS A DEMONSTRATION... 


CWill you accept without charge ANY ON E of thes 


‘a high-fidelity 


Music~APPRECIATION RECORDS 





‘Richard Strauss’ Tit EULENSPIEGEL’S 
MERRY PRANKS 
Smetana ’S THE MOLDAU on one 12” ose) 


ng The Music Appreciation 


George Szell, conduct 


Symphony Orchestra 





Prokofiev's cLassicat SYMPHONY 
Britten’s THE YOUNG PERSON’S GUIDE 
(ON ONE 12” Dist TO THE ORCHESTRA 


Alfred Wallenstein, M ‘ n 





@Q _Wagners OVERTURES TO TANNHAUSER and 
DIE MEISTERSINGER 


The London Symphony Orchestra 


(ON ONE 12” DISC) 
Norman Del Mar, 


Haydn's SYMPHONY NO. 102 IN B FLAT MAJOR 


Fritz Stiedry, 





1.S.BachS$ suite FOR ORCHESTRA NO. 3 
IN D MAJOR 


George Szell, conducting The Music Appreciation 


Symphony Orchestra 


Schumanns PIANO CONCERTO IN A MINOR 


Thomas Scherman, 


tileen Fli 





Mendelssohn's Violin CONCERTO IN E MINOR 


Alexander Smalilens, conducting Stadium Concerts 
Symphony Orchestra « Fredell Lack, Violinist 
a. 








Beethoven's SYMPHONY NO. 5 IN C MINOR 


Norman Del Mar, I 





TO HELP YOU UNDERSTAND MUSIC BETTER AND ENJOY IT MORE 


SPONSORED BY THE BOOK-OF-THE- 
MONTH CLUB, this new idea is designed 


for those who enjoy g 


This form of 
ood music but who 
do 
| 


are aware, too often, that they not courses 


listen to it with complete understand 
ing and appreciation. There is no doubt 
about the reason: most of us are not 
primed about what to listen for. Must 
APPRECIATION Recorps meet this need 

for a fuller understanding 


APPRECIATE 
for subs« rib ! 
announcement 


record will b 


of musi 


poser and music 


Taylor. After 
essay you m 


You are not « 


stop at any time 


better than any 
el 


thorough as the 


given im man 


Rico 


ibout 
written b 


take 
daled 
fied number of re 


f-ed 


| 


} 
n rl 


YOU SUBSCRIBE BUT TAKE ONLY THE 
RECORDS YOU WANT 


Ar Must 


TRY A ONE-MONTH SUBSCRIPTION 
WITH NO OBLIGATION TO CON 
TINUE le trial 


Two ¥vpes OF RECORDS wea 


All Mr 


are high fid: lity 


ot the highe t oul t\ 


Vinylite. Th 


ON ONE SIDE ‘"" re is a full W perfo 


musical rh 


“ oloists of re 
intry and abroad. Yor 


Appri 





terward, as you desir 


PLEASE RETURN ONLY IF YOU HAVE A 33 





Please 
the M 
the right a 
scription t 
under th 
under ry 
obligated: t 


Also. I a 
hearing this ¢ 
after at n 


’ with runad ng « atory hat : art pl 


record is fr 





record but ma 


MUSIC-APPRECIATION RECORDS 239-8 AS MY FREE 
c/o Book-of-the-Month Club, Inc RECORI 
345 Hudson Street, New York 14,N.Y Strauss’ Till Eolenspieg Prokofiev's Symphony 


u 


RPM 


& Smotana's The Molden and Britten's Guide 
Wagner's Overture Wayde ymphony 
Bach's Suite human Concerts 


Mende|ssonn once Beethoven s Symphony 
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HORN ANTENNA 
De ar Editor 
I would like to correct severa 
roneous impressions given by the art 


“Horn Antenna Construction” 
April issue, 

The antenna, as described 
O'Leary, is not a true horn. A true 
would have four sides and it 
surface would guide the r.f 
pickup element located at the 
At v.h.f. its size would make 
pletely impractical 

The antenna described in the 
is actually a fat conical dipol 
low v.h.f. band, as Mr. O'’Lear\ 
pects, and a V antenna on the hig! 
band. A much more practical 
of this design is embodied in the driver 
element of Channe! Master’ 
Fan, introduced in 1949, and other 
type antennas made commercia 
then. 

The gain predicted by the ref 
article in Electronics for a typic: 

Cat. No. 3120 %" Tip Diameter 30 Watts sign rises from 1.5 db on channe 
14.5 db on channel 13 over an ise 
source, Subtracting 2.16 db, 
of a tuned dipole over an 
source, we get a predicted the 
gain of 0.5 to 1 db on low-bar 
and 11- to 12-db gain on high-bar 
This theoretical gain is poor or 

Cat. No. 3120-SCP %" Tip Diameter 30 Watts band and only fair on the } 


compared to today’s high-g: 





tennas. 

Mr. O’Leary’s model is some 
larger than the model referred to al 
“Bantam” backed by the most famous name in electric 3ut it hardly seems worth while 
one considers its bulk and wind 


Not just another “bantam’’—but a true American Beauty 


soldering for over 60 years. 
compared to one of today’s strean 


broad-band Yagis. 
American Beauty “Bantams” feature: it aioe asbite be Vi 
gan contains no measured gait 
only predicted theoretical value W 
this article was published in Oct 
1951, Channel Master const: 
model and measured its gain. The 


@ Indestructible stainless steel casing that insures against 
undue loss of heat and keeps handle cool. 


@ Highest quality nickel-chromium heating element with 


genuine mica insulation. 
dicted gain was not sustained 


Tapered spool nose for maximum visibility and projection- JULIUS GRE! 


free casing to assure easy access to hard-to-get-at places. . om ; Project F 
Channel Master orp. 


Available in Ys" and Yo" tip diameters with either pencil Ellenville, N. } 
type handle or standard handle and with long or short INDEPENDENT TECHNICIANS 
casing. Diamond point tip is standard—chisel type if Dear Editon 
specified. In the Dallas-Ft. Worth area 
are probably hundreds of part-t 
dependent radio and TV _ te« 
Irons—Check with American Beauty first. This segment of the service ir 
large enough to be recognized | 
———_7 distributors who give us equa 
AMERICAN ELECTRICAL HEATER COMPANY areal with the large and the smal 


Most of us work in industri 


- DETROIT 2, MICHIGAN \/ electronics and have an exce tear 


Vv 


For the finest quality in ALL TYPES of Electric Soldering 
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Learn to Service TV Sets- 
any make or model-Quickly 


New ALL PRACTICE Method 
trains you at home to become 
: aProfessional TV Serviceman 


Good Jobs for 


You learn the time saving techniques, 


pow ane Skt | methods used by -~ 1V Servicemen 


_ his i M 


quipr a tule 
manuals cove 


SERVICE 


17’ ‘Picture Tube, Components 
for a TV Receiver, Scope, J 
Signal Generator, HF Probe— 
all included in introductory 

price under $200-Easy Terms 


{ int to go places in 
! uickly to 
if » you advance through 
1 nowledge and trainin S 
equipment supplied reac wihia 
ractice in book = q FREI an 
with some nowledge of Kadi 


tt als ind out ale thi 
ALL PRACTICE Prof al ervicin 


—E 


ae BOOK FREE: 


How TO 
rOoP 


in TV 
SERVICING 


AUGUST / 


UHF and COLOR Create 
Growing Opportunities 


al Radio Institut 
ad Ste. NW 


REI 


Laaeeseeaasnaaaede 


_ 
uw" 





CORRESPONDENCE 


"a : : tude for service work 
rom nursery phonographs ... to hi-fidelity units a bunch of “cellar fly 
representation 
, frequent charge 
that we work too cheap. TI 
really upset some of the boy 
letter to your magazine De 
too cheaply) or too honest 
not advertise or make any 
for $1.95 but usually charge 


per call 





It is no longer a secre 
owner that more than 90 
ice calls involve tube 
honest with the custome: 
defective tube, charge him | 

Model AX it and $4 or $5 for the servic 
Single Speed Models DDS Some of the large author 
2-pole Motor 3- speed, 4-pole motor chised ervice dealer are 

















honest as maller shops I 


numerou cases of outright 


ONLY CG Makes a Phonomotor aoe A's wie’ tom 


separate “reputable” e 


for EVERY Application! © i:.chs.cuseun oh 


receiver. | was called to loo 
and found that the 

World's only complete line one convenient source tor every was that the tring 
tuning shaft 

‘ ! > lication - . 
phonomotor need that’s GI! No matter what the appl 1 te hanya Ee 
portables Hi-Fi (2 and 4 pole motors ) combinations tion of the independent 
t lician. 

record changers tape and dise recorders GI has the right echniciar 

. (NAME W 

motor for the job. First choice of leading original equipment man Dallas, Tex 


ufacturers, first choice for replacement, GI motors through th ONE GRIPE TOO MANY 


years have won a reputation for quality and dependability that is Dear Edito 


unsurpassed anywhere “Just a few gripes” by 

' Anton Feldman in vour Janua 
Write today for a complete catalog giving descriptions and speci respondence column are well ta 
cept the third paragraph whicl 


fications of phonomotors in the famous GI “Smooth Power’ line “Uy 
When making repairs 


what customer will pay 

vears of experience and 

troubleshooting and _ rapid 
ha when the defective component 
cents?” 


Model DR Mode! LC Model RM4 Model D.10 — 4 pole 
I believe it entirely fair t 


2-speed Single speed Single speed, shaded pole AC 
4 pole motor 2-pole motor 4-pole motor Induction type for tape the technician is fully paid if! 
wire or disc recorders 18 cents plus hi regulal 
service charge, just as an au 
man whose shrewd diagno 
serious damage to a costly 
ceives only a fee for his tims 
THE GENERAL INDUSTRIES co. terial spent and a doctor wh 


advice may prevent invalidi 


DEPARTMENT GE ELYRIA, OHIO for which charges only fon 


OVER 97,000 TECHNICIANS HAVE LEARNED jRurunmennnmis 


think a and radic 


HOW TO GET THE MOST OUT OF : for AM gets his rewards when th 


out that he knows his onior 
BASIC TEST EQUIPMENT v -FM-TV | isfied to bill for materia 


spent, and he sees the ade 


‘Servicing by Signal Substitution’ a Servicing nieccopuetes 
Sign 


St. Paul, Minn. 
BEST SELLER FOR OVER 13 YEARS! ONLY 40° 


(NEW, UP-TO-DATE, 14th EDITION) = ste as 
A.F.C. OUTPUT POLARITY 
' Dear Editor 
hat will help , tae pee 
% Nothing complicated to learn you redeuble The a.f. eireult d if 
® Neo extra equipment to purchase the value of article “Adding A..F. 
® Universal . non-obsolescent _— your basic test 
*% Employs only Basic Test instruments ~— sry im equipment. 


The Modern, Simplified, Dynamic Approach to 


vi 
all Receiver Adjustment & Alignment Problems "tion 


Tuner” (November, 1954 
simplest yet and very sat 


; 


Ask for “S.8.8." at your local Radio the discriminator happen “ 


Parta jobber or remit 40¢ in emall 
stampa or coin directly to factory | positive voltage with a rise 
PRECISION APPARATUS COMPANY. INC ws | »rative Itave 
70.31 O4th STREET, GLEWOALE 27, 45 wy cy and a negative voltage 
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N ay 4\\ US LM Low-Cost Test Instrument Kits 


Lab Precision Quality ...Easiest-to-Assemble Money-Saving Instruments 


The greatest value anywhere for your test instrument dollar! Here's more 
for your money in accuracy, dependability, versatility and professional styling 
Here's the last word in easy-to-build convenience. Instruction manuals 


are a marvel of simplicity for quick assembly without guesswork. 
You need only a screwdriver, soldering iron and pliers—and 


you're ready to build these top-quality instruments! 


New Knight Tube Tester Kit New Knight RF Signal Generator Kit 


Expertly engineered, low- , Provides modula nmodu 
cost tube tester. Tests 4, 5, lated RF outp vave, 
6 and 7-pin large, regular oadcas hort wa FM and 
and miniature types, octals, ; TV freai 9. Idea ise with 
loctals, 9-pin miniatures, \ vr align F and IF 
pilot lamps. Tests cover ions o di V sets: 
new 600 ma. series - string @o® wi yer is TV 
types. Checks for emission, marker generat ) 1udio 
shorts, open elements, output for tr ng all 

heater continuity. 414" meter with ‘‘Good-Replace”’ scale audio stages. RF output: 160 k« ' 

Fast-operating roll chart. Universal socket pin selectors to tals; useful harmonic output t O1 

test tubes with new base arrangements. Blank socket for cycles; with jack permitting modulation | 

future use, Choice of 14 fil voltages from .75 to 117 Vv. In- erator R ited RF output 100.000 wn 

cludes all parts, dark green metal case, gray panel, wire, audio output, 10 volt Complete w ' 

solder. 9 x 4 x 10”. For 110-120 v., 50-60 cy. AC. 14 lbs. (7 x 10 x 5") and gray panel, tubs vound 

83 FX 143. Knight Tube Tester Kit. Only $29.75 coils, wire and solder, For 110-120 0-4 C. 10 lbs 

83 FX 142. As above but in fabrikoid covered portable 83 F145. Knight RF Signal Generator kK $19.75 

case, 644 x 1414 x 1014". Shpg. wt., 15 lbs. Only. .$34.75 

83 F141. TV Picture Tube Testing Adapter. Only. $3.75 New Knight Audio Generator Kit 


f 


ideal audio freq for 


New Knight Signal Tracer Kit xen meses ringers 


Ideal for visual and audible signal speaker respor Hi-Fi 


tracing of RF, [F, video and audio testing. Freque 
circuits —at less than the cost of , to 1 me in 5 rang 
an audio signal tracer alone. High- ige: 10 volts t 
est usable gain: “magic eye’ with e to 200 ke. Gene 
calibrated attenuators permits ohms. Le 
stage by stage gain measurements. from 100 « 
4° PM speaker. With RF probe for range; less than 1 when dr 
checking all stages; includes audio mum output. Continuously ul 
probe tip. Noise test provision. put. Complete with green and 
Built-in wattmeter calibrated 25 to 1000 watts. With gray 714"), all parts, tubes, precut 
and green metal case (7 x 10 x 5"), all parts, tubes, probes, 83 FX 137. Knight Audio Generator K ) $31.50 
precut leads, solder. For 105-125 v., 50-60 cy. AC. 13 Ibs, 


83 F 135. Knight Signal Tracer Kit. Only $24.50 
New Knight VOM Kit 


Quality 20,000 ohm/volt VOM with 
4'4" meter; + 2°; full scale accuracy; 
1‘, multipliers; single switch selects: 
6 DC ranges—0.2.5-10-50-250-1000- 
5000 at 20,00 ohms /volt; 6 AC ranges 

38 K 165. Knight Tub 
38 K 170. Kr 


0.25-10-50-250-1000-5000 at 5000 5 
0-2000-200,000 ohms and 0-200 meg. 2 38 K 168. Kr 
4 DC current ranges—0O-10-100 ma. 38 K 166. Kni 


! 


GET THE PROOF OF KNIGHT QUALITY 
Send for complete construction manuals 





= See for yourself the exceptior ] y j super 
value represented Knight Test st er ts. See 


why KNIGHT offers 
y y 


pendability, precisior 
ohms/volt; 3 resistance ranges — 

and 0-1-10 amps. Complete with bake- 38 K 169. Konic 
lite case (6%4 x 5'4 x 344"), all parts, C 


i 


Irder any of 





4’ test leads, batteries, wire and solder. Each only 


83 F 140. Knight VOM Kit. Only $26.50 








c-—----- 
FREE Supplement No. 148 ALLIED RADIO CORP., Dept. 2-H-5 

: ae ; 100 N. Western Ave., Ch ig 6 

end for our latest 56-Page Sup- (] Send FREE Supplement N 


plement featuring new releases F) Ship the following KNIGHT Kit j 
and special values. Make your 
selections at ALLIED from the 
world's largest stocks of tubes, 
parts, test instruments, Hi-Fi audio 
equipment, Amateur gear, indus- 
trial components—everything in Nome 

electronics at lowest prices. Address 


ALLIED RADIO ! “" 


am 
] Send construction 


kits 
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CORRESPONDENCE (Cont 
crease in frequency. I quote “} 
law” from ELECTRONICS of severa 
ago: “If you’re measuring a 
age, the initial arrangement 


Apply The proper functioning os eee War Se wrong 
zea. 


of the complex airborne 
P All textbooks state that, a 


radar and computer increases, the voltage goes po 


equipment produced by frequency decreases, the voltag 


Your Hughes requires well- negative. Most people assume 


trained maintenance crews lead does just that. It is well 
v.t.v.m. on the discriminato 


r 
in the field. lead and observe the voltage a 


Electronics neo cag pico ye 


This can be done by tuning t} 
At Hughes Research and “2 . 
scale while tuned to a signa 


Development Laboratories berg-Carlson sets of 1946 d 


7 = . ! aa 
Ex erience in Southern California positive voltage for an increas« 
engineers assigned to this quency. 
program are members : All that need be changed 
: eads from the discriminator s« 
of the Technical Staff. : . w- agtytn a cgay 
winding and the plates of the 
As training engineers they Change the plate leads and th 
PHYSICISTS WITH instruct in equipment works, otherwise it is imp: 


ENGINEERS AND 





maintenance and operation tune. There may be other se 
it is mechanically easier to inter 
the leads from the cathode 


ELECTRONICS TRAINING 





for both military 
ARE NEEDED TO personnel and field 


; This is not a criticism, but 
engineers. 


tion, because some reader n 
unjustly condemned this circuit 


AND LABORATORY p of incomplete knowledge of the d 
rior to assignment, inator. M. WM. GLE? 


PROGRAMS ON ADVANCED engineers participate ina 


CONDUCT CLASSROOM 


Canandaigua, N. Y. 


; PROGRESSIVE EDUCATION 
to become familiar with 


FIE 2S OF ADA : Dear Editor: 
ue oF RADAR FIRE latest Hughes equipment. I have been following the cont: 


CONTROL, ELECTRONIC After-hours graduate between the editors of RADIO-ELE« 
courses under Company ics and Mr. Holm on technical wr 
The point missed by both parti 
“progressive education” ha 
reared its ugly head in the fic 


SYSTEMS WORK IN THE technic al training program 


COMPUTERS, GUIDED 
sponsorship are available 


MISSILES. at nearby universities. 


mentary radio and electron 
tion. If you don’t believe it 
radio trade school subject 
quirements that were consider« 








mum necessity for the turni: 
even a lowly radio repairmar 
years ago. 

At that time, a radio repa 
uating from a technical high 
trade school was required 
tered the fundamentals of 
drawing and schematic readit 
electrical science, radio 
algebra and trigonome 
course, his regular trade 
two years’ training to t 
pairman. You had to he 
days! 

The editors 
may consider the mas 
mathematical fundamenta 
to be ignored nowaday 
Scientific and Engineering Staff called “elementary” 10 to 

, is now considered “advanced 
ing around today at the | 
H UG H ES of a mass-production cro} 
produced radio-TV service 
via “progressive educatior 
RESEARCH j apparent to me that thers 
| stitute for the mastery « 
| 


AND DEVELOPMENT ° , 
and circuit fundamental! 
ops an orderly system 
troubleshooting. 

Mr. J. PER! 

Miami, Fla 


| 
| 
: LABORATORIES 
' 


— — 


Culver City, Los Angeles County, California 
RADIO-ELECTRONICS 





* 
Tube and Tool Carrying Cases 
s Two sizes — hold both tubes and repair tools 


ask your 


Le 








Aluminum Snap-Out-Form Pocket Case Triplicate Invoice Sets 


| Protects forms, looks businesslike Provides 3 copies of each bill 


sk oreve ony ROMAIN, BOM ee Cmreer ee 


Distributor = | DEALERS NAME. - 
forthese 2) “Ge cc 
sales 


helps... 

















Go-Getter 
Picks up smoll parts Window Streamer 


Ar TWEOR , where hands can't reach 








Window Displays 
To sell your service to passersby 











You ain't seen nuthin’, until you see the sensational collection of sales and shop aids in 
the new Raytheon BALL-OF-FIRE BUSINESS BUILDERS booklet. Pictured are a few of 
the new additions to Raytheon's already famous collection of tried and tested promotion 
items. For years, Service Dealers from coast-to-coast have been relying on Raytheon sales 
aids to help them get more than their share of business, using Raytheon Shop Aids to help 
them work more efficiently, and effectively. 


Many items are free, the rest are ‘way below normal cost. Ask your Raytheon Tube Dis- 


tributor for a free copy of the new Raytheon Booklet or write to Department F, Kaytheon 
Manufacturing Company, Receiving and Cathode Ray Tube Operations, Newton 58, Mass. 


avtt Re ra 


RAYTHEON MANUFACTURING COMPANY 
Receiv j thode Ray Tube Operations 
Newton, Mass. - Chicago Ui ut, ee) ee a ee 
Raytheon makes | Receiv L ‘ . bminia ) Miniature Tubes 
all these: \ Se 4 . i Transistors « r ae owave Tubes 
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HYCON mopeE.t 622 
5S” OSCILLOSCOPE 


Now 


scope, particularly adapted to random 


Hycon brings you a really new oscillo- 
ign il 
or low duty cycle pulses. Its unique automati: 


make | 


synchronization positive, protects phosphors in 


triggered sweep reduces adjustments 


GOODBYE 


the absence of signal 
TO SYNC See and operate the new Model 622 
at your local electronic parts jobber 


PROBLEMS THE NEW 622 OFFERS... 


» preset TV sweep frequencies 

* 6 mc (*3 db) vertical bandpass 
5” flat face CRT undistorted edge to edge 
illuminated graticule with dimmer 
electronically regulated power supplies 


unusually light weight 
and 


AUTOMATIC TRIGGERED SWEEP 


l pitiiyd ae fla Lif 





Wo signal... a stable sweep condi BASIC SPECIFICATIONS 


tion provides reference trace 
VERTICAL AMPLIFIER Ranges 
Frequency Response: 6 cps to 6 a. 10 cps to 300 k 
m 3 db; down less than b. Preset H & V telev 
15 db @ 4 me 7875 and 30 
Sensitivity: 10 mv rms (28 mv c. 60 cps, variable phas 
peak-to-peak) per inch Type automatic trigge f 
Input Impedance: 1 megohm, Straight triggered (by 
40 mmf (+2 mmf) over entire ng) 
attenuator range SYNCHRONIZATION 
Internal, externa 
negative or AC 


Signal on Y-axis... monostable 
Sweep mode automatically assumed 


HORIZONTAL AMPLIFIER 
Frequency Response: 1.5 cps to 
500 kc +3 db CALIBRATION 
Sensitivity: 75 mv rms (210 mv Internal 60 cps squar 
peak-to-peak) per inch volts peak-to-peak 
input impedance; 100k, 25 mmf = BgweR REQUIREMENTS 
115 volts, 60 cy 


SIZE... WEIGHT 


13% x 10%" «x 18 


Triggered sweep (square-wave input) 
Obtained by simply turning sync-level 
control 


SWEEP CHARACTERISTICS 
Usable writing speed 
sec/in to .3 wsec/in 


+ 
Theor Mfg. Company 


( 
Typical TV signal (off-air pickup by as 


receiver) across full CRT screen. Can 
be expanded across X-axis if desired. 


HYCON also brings you these test instruments... 
ready for color TV servicing 


Model 617 Model 615 


y” Oscillo 
scope 


High deflection sensitiv 
ity (.01 v/in rms); 4.5 me 
vertical bandpass + 1 db; 
internal 5% calibrating 
voltage. Flat face 3° CRT 
for usable trace edge to 
edge. 
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Model 614 
T 


Has 21 ranges (28 with 
peak-to-peak scales); 
642 meter; 3% accuracy 
on DC and ohms, 5% on 
AC; response with aux 
iliary probe to 250 mc 
Test probes stow inside 
case, ready toe use. 





DIGITAL 
vTvM 


Reads out in numerical 
form... no interpolation, 
no reading wf seale. 
Has 12 ranges; 1% ac- 
curacy OC and ohms, 2% 
on AC. You CAN'T read 
this meter incorrectly. 


2961 East Colorado Street * Pasadena 8, California 
“Where accuracy counts” 


ORDNANCE + ELECTRONIC TEST INSTRUMENTS ~ AERIAL CAMERAS ~ 
GO NO-GO MISSILE TEST SYSTEMS + AERIAL SURVEYS + BASIC 
ELECTRONIC RESEARCH + ELECTRONIC SYSTEMS 


RADIO-ELECTRONI( 
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Unmatched for power 
and performance! 


This extraordinary fringe-crea 
powerhouse is still the most sensitive 
all-channel antenna made today—bar 
none! The SUPER RAINBOW’s many 
“years-ahead” engineering features 
include the triple-powered Tri-Pole, 
separate high and low band 
operation, 100% aluminum 
construction, and “Snap-Lock’”’ pre- 
assembly. Also in great demand. . . 


jel N¢ 


Extra elements, 


extra performance! 


—> There may be antennas that 


resemble our TRAILBLAZER, but 

none can top its blazing performance. 
The TRAILBLAZER features extra High 
and Low Band directors, and full-wave 
directors on the High Band. It installs 
faster than any similar antenna, and—it’s 
335 all aluminum! Especially recommended for 
areas with front-to-back interference prob- 
lems, particularly on the Low Band. Count 
the elements. . 


Model No 


TRAILBLAZER 


then compare the prices! 


Advanced design — 
and ‘‘Super-Sembled’”’ 


Look to the LANCERS for 

Channel Master “extras”: 

extra elements and extra gain — 

at no extra cost. Completely 
“Super-Sembled.”” The SUPER LANCER 
gives 12 db more gain on both the 
Low Band and the High Band than 


ANCER, M 


Model No 


similar types 
| 


SUPER LANCER 


has an extra director that 

provides 12 db more Low Band gain. 
Count the elements .. . then 
compare the prices! 


fo 


4 CHANNEL MASTER CORP. Cheemvrcee, 


The World's Largest Monufacturer of TV Antennas ond Accessories 


the 


TV Fronrien 











| 


b CHANNEL 
} MASTER 


7 
ig 


‘SEE 


Unrivaled for power, 
popularity and price! 


“tA 


Le eee, Oo 


’ 
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Servicemen everywhere are discovering an 


entirely new answer to the problem of mullti- 


~ 


. =i 


Channel Master 
all-channel yagis. These are the antennas 
that have what it takes to bring top TV 
performance to the most distant, isolated 
locations. And, they’re ready for color, too! 


channel fringe-area receptio: 





Today’s leading all-channe!l yagis are 
designed 
Master Antenna Development Laboratories. 
nel Master's 
solve your 


and improved the Channel 


Isn’‘t it logical fo use Char 
famous engineering s%* i? 
recept problems? 
= 

e 
—_— 
A 
- 
- 








ocean floor...life begins at 5000 hours 


When the world’s first transoceanic But survival alone is not enough 
telephone cable is laid across the During the test each tube ts ey 
Atlantic it will contain hundreds haustively studied for behay itor that 
of electron tubes needed to amplify may foreshadow trouble years later 
Voces. Deep on the ocean floor Tubes that show even a 

these tubes must keep on working, weakness are discarded. | 

year alter year, far beyond reach good ones, a life of many 


of ordinary repair services be safely pred ted 


Bell Pelephon Laboratories Bell Telephone | 
scientists have deve lope da tube of scientists hegan then «que it thi 
unique endurance be fore a tube Is in ean-floor tube many 
Electron tubes (right) for the Transatlantic even considered for use in the cable Now it is ready another ey imple 


Pelephone Cable between Newfoundland and it is operated for 5000 hours under of the foresightedne as om 
the British Isles are being handmade at Bell 


full voltage—more than the entire that helps keep the Bell Tel 
Laboratories. Life test bank is shown left. The 


life of many tube System the world’s best 
cable system, which can carry 36 simultane 
ous conversations, is a joint enterprise of the 


American Telephone and Telegraph Company, 


the British Post Office andthe CanadianOver- BELL TELEPHONE LABORATORIES 


seas Telecommunications ¢ orporation 


Impr g telephone service for America provides caree? 


wr creative men in scientific and technical fi 
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Step Into a Higher Paying Position Without 


KEEP YOUR 
PRESENT JOB AND 
TRAIN TO BE A 

| ) _ TELEVISION 

4. TECHNICIAN 


. 


My FM-TV Technician Course lets you take full advantage of 
your previous experience — either civilian or Armed Forces. 
YOU CAN SAVE MONTHS OF TIME. My FM-TV Technician Course 
completes your training by providing a thorough background 
in Frequency Modulation and Television Theory and Practice. 


You “Learn by Doing”, working with parts and equipment | 
send you. Six large kits of FM and TV parts are given to you as 
part of the course. You build and keep a professional GIANT 
SCREEN TV RECEIVER complete with big picture tube (designed 
and engineered to take any size up to 21-inch). 


Upon completion of your training you may — if you desire — 
take two weeks of shop training at my associate resident school 
in New York City AT NO EXTRA COST! 


My TV Cameraman and Studio Course is de- 

signed to train TV Studio Technicians and TV 

Cameramen, urgently needed today by Televi- 

sion Broadcasting Stations throughout the nation. 

New TV Stations are now mushrooming through- 

out the country. Men who can work as Audio 

Technicians, TV Cameramen, Microphone Boom Operators, Moni- 
tor Operators, Turntable Operators, Control Room Technicians 
can write their own tickets. 


1 will train you for an exciting high pay job as the man behind 
the TV camera. Work with TV stars in TV studios or “on location” 
at remote pick-ups. 


Available if you want it... one week of actual work with 
studio equipment and TV Cameras at my associate resident 
school in New York City. 


This course is a MUST for those who wish to increase their 
technical knowledge of television operations. 


My Radio-FM-Television Technician Course is especially prepared for 
men with no previous experience or training. | have trained hundreds 
of men for successful careers in radio-television-electronics, Many of 
them had only a grammar school education and no previous experi- 
ence whatsoever in the field. 


Two weeks of intensive shop practice at my associate resident school 
is also included with this Course. 


adio —clentrion haiming 
52 EAST 19th STREET @ NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 


ssoriatun 


AUGUST, 1955 


Giving Up Your Present Income 


I'll train you at HOME 
in your SPARE TIME 


If you‘re now working as a Radio ed aes 
Technician, Maintenance Man, or“ * Stee 
Operator you can keep your job while study- 
ing one of my two NEW and UP-TO-THE- 
MINUTE Courses — FM and Television Tech- 
nician Course — TV Cameraman and Studio 
Technician Course. 


ri 


tC lene, 85. MA 
‘ Rodio-Tele 


These Courses — especially prepared for 
home study—will prepare you for top-paying 
jobs in the ever-expanding radio-television- 
electronics industry. 


Super Met 
Rodio Receiver 


Important for BETTER PAY JOBS requir , f 
get this training AT HOME and AT NO EXTRA COST 
TV jobs go to FCC-licensed technicion 


a os 2 * Q * o Ss » 


You 
Top 


License 


e My School fully approved to train veterans under a 
new Korean G.I. Bill. Write discharge date on cou- 
pon. 


* & = es s il = a * 
EARN WHILE YOU LEARN 


Almost from the very start you car ey while 


learning, repairing Radio-TV sets for friends and neighbors 
up to $25 a 


their entire training from spare time ear 


Many of my students earn pay for 


start their 
own profitable service business 


YOU GET THESE FOUR «© © 
MAIL THIS COUPON TODAY! 











no 1 } 
Mr teenerd C lene, ' 4 
RADIO-TELEVISION TRAINING ASS ’ 
52 East 19th Street, New York 3 NY 
Dear @ me te ey wiw fe Boor 
FREE aids thet @ ow ‘ - : 
understand | om under ne 
' ‘ 


iz 
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impenetrable shield against heat and 
moisture damage. 


You'll find Blue- Points are being used by leading 

set manufacturers because... anew solid 
thermosetting impregnant insures high capacitance 
stability over the entire operating range of —40°C to 
+85°C ... continuous 85°C operation without derating. 


Each Astron Blue- Point is clearly marked for fast — 
to prevent call-backs! 


There's a dependable Astron replacement capacitor for 
superior performance in every radio and TV servicing 
requirement... send for Astron Replacement Capacitor 
Catalog AC-4D today! 


IST RON 


ceornrnereroereagrition 
255 GRANT AVENUE, &. NEw sRK, Nw. UV, 


Export Diviviom Rocke Internetionst Corp., 13 Bost 40 51... VN.) = in Conedo: Chores W. Peinton, 6 Alcina Ave. Toron'o 
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Become a top-notch television service technician 


Now... RCA INSTITUTES offers modern TV KIT 
with Comprehensive Television Servicing Course 


START to build with a TV Kit developed by 
one of America’s foremost radio-tv schools— 
RCA Institutes. LEARN with simple step- 
by-step instruction how to build a modern, 
large-screen receiver. TEST each stage, as you 
build, and see how it works. Learn how 
“‘trouble-shooting’”’ is applied. FINISH your 
Home Study Course ready and able to service 
all make and model sets! 

Easy-to-follow instructions are planned and 
prepared for you through the efforts of RCA 
Institutes’ instructors, engineers at RCA 
Laboratories, and training specialists of the 
RCA Service Company. 


® 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


1965 


The RCA Institutes’ TV Kit utilize 
circuits including 


up-lo date 


@ Synchro-Guide horizontal automatic frequency 
control circuil 

@ Horizontal magnetic reaction scanning 

e Latest deflection circuits 

e FM sound discriminator 

e High-gain, low-noise cascode tuner 


Join the many thousands who have been 
successfully trained by RCA Institutes for a 
good job (or business of their own) 
vision servicing. 

BASIC KNOWLEDGE OF RADIO NECESSARY 


NO NEED FOR PREVIOUS TV TRAINING 


in tele- 


FREE BOOKLET! MAIL COUPON NOW, 


RCA INSTITUTES, INC., Home Study Dept 
350 West Fourth Street, New York I4, N.Y 


With no obligation on my part, please send me a copy of your 
booklet on the TV Servicing Home Study Course and Kit 
| understand no salesman will call 


Name 
(Please print) 


Address 


State 


City: 


eerie, 
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G-C TV CHASSIS G-C PRINT-KOTE G-C WEATHER-PROOF  6-C NON-TOXIC G-C LOW LOSS G-C TV PICTURE 

SERVICE HANDLES SILICONE Resin Spray SPEAKER CONE DOPE ELECTRO-TET Gooner TV LINE KLIP Tue BOOSTER 


ne- piece plastic: n 


No. “9023 WET ‘$1. 95 Ho. 14-6 WET $2. 7 No. 9080-8 NET $0.90 Ho. 10-6 * NET ‘$3. 60 No. 9055 NET $0.1 15 No. 8910 NET $1. 59 


G-C DUAL SHEET G-C ALL-PLASTIC G-C TEST SOCKET G-C ECONOMY G-C SILVER PRINT G-C PRINT-KOTE 
ETAL PUNCH INSPECTION MIRROR Abapren KIT vest LEADS Printed, ¢ reuit touch-up; pure SOLDER 


f shock. shorting 5 46-C socket adap 


No. "9260 NET ‘$3. 50 No. 5090-P NET $0. 36 No. 9250 NET $6. 75 No. 9190 NET $0. 60 No. 21-1 NET $2.37 No. 9131 NET $0. 45 


GENERAL 


ptsh For These 
RADIO-TV 
“RATCHET BOX. SERVICE AIDS —_& st1n0ar0 
sa dt oa Your Jobber oe 


” on was et CEMENT No. 88-25 NET $0.90 


c Ace ee Ct 


G-C PRINT-KOTE G-C WIRE MARKERS G-C POINTER G-C TERMINAL STRIP G-C SAFETY G-C VM 33-1/3 
SOLDERING FLUX cuit ciching. pre-cut, 2 stry ASSORTMENT Lepr psendagraned SCREWDRIVER PHONO DRIVE 


Liquid flux for printed circuits includes radial and slide ty Insulated tor hot cir 


No. 12-2 WET $0.45 5 No. 9229 NET $0.75 Wo. 9120 NET $0. 99 No. 9129 WET. $0. 99 Wo. 9209 MET $0.7 75 No. ‘25-E NET $0.30 


< ~ = a 


G-C TV TUNER KLEEN-O-MATIC G-C SPEEDEX G-C 300-OHM LINE TOOL G-C SOLDERLESS 
SPRING WINDER bk sidesicahdtatetlliditis tame TERMINAL REPAIR KIT 


Clear shields Standard coil tuners. Easy to install 
Make any type spring fast 


No. 9221 NET $1.50 No. 5209 NET $14.95 Wo. 9220 NET $3.95 Wo. 8176 NET $3. 95 


FREE! 
Send postcar: 
for your j 
complete 
illustrated . 
G-C Catal Q f 

f 


G-C 6-PC. G-C PRY-UP G-C 6-PC. HEX NUT G-C.7.5-OHM FUSE G-C TV “PICTO-VUE” "Sp 
SCREWDRIVER KIT TUBE LIFTER DRIVER KIT RESISTOR RACK & TRUCK 


tted case and er id tubes Case with sockets to y to use; includes mirror 
No. 8615 NET ‘$1. 7 No. 9213. NET $0.15 No. 9206 NET $2.40 No. 9207 NET $0. 33 No. ‘9205 NET $14.95 foo 
| Atanivoriay | 


G-C TUBE-CHECKER see 
Easy-to-use series filament tube NN p 
checker and continuity tester re 


quires no tube warm-up. Simply 
plug tube in and get immediat 


check. 
No. 9270 NET $3.95 4 GENERAL CEMENT MFG. CO. 








910 TAYLOR AVENUE + ROCKFORD, ILLINOIS 
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WINEGARD INTERCEPTOR 
world’s finest TV antenna 


now available in C0 () 





























EYE APPEAL, DURABILITY, 
TOP PERFORMANCE 


Here's a real merchandising story your 
customers will understand. Never has 
any antenna given you so much to 
talk about. Of course you have known 
for some time of the many superior 
advantages of the famous Winegard 
INTERCEPTORS, Thousands of satis- 
fied customers, the world over, have 
acclaimed the INTERCEPTOR for its 
amazing performance. But here’s a mer- 
chandising story your customers can 
understand completely ... a story of 

eye appeal, of durability and superb 
performance . a story of a protective 
coating that will keep the INTERCEP- 


TOR as trigger-sensitive, as engineering- 
ly perfect as the day it left the factory. 


You'll be proud to display several 
Winegard color INTERCEPTORS in 
your finest show rooms where their shim- 
mering, metallic, jewel-like color tones 
will catch the eye of your customers .. . 
creating a replacement market for people 
who would ordinarily be satisfied with 
the same old, obsolete antenna they now 
have. Remember, an obsolete antenna 
or one that will deteriorate rapidly, will 
make even the finest set you sell 
unsatisfactory. 


Now! Antennas 
So Beautiful— 
Display Them 
with the 

Sets you Sell! 


WINEGARD With Lumatite Color Metallic Coating 


AN ENTIRELY NEW CONCEPT IN TV ANTENNA MERCHANDISING! 


NY) 3000 Scotten Bivd., Burlington, lowa 


Patented in U.S.A. and Canede — U.S.A. Patent No, 2,700,105 Copyright Winegard Compony, | 955 — Printed U.S.A 





Get this FREE Booklet Today) 


LOADED WITH CAREER-BUILDING FACTS —IT CAN 
LEAD YOU TO A BIGGER JOB, BETTER PAY, SECURITY 
AND SUCCESS IN RADIO — TV — ELECTRONICS 


‘YOUR FUTURE IN THE NEW WORLD OF ELECTRONICS’’— 
contains a proved plan for your successful career in: 
% BROADCASTING *& TELEVISION TAKE THAT FIRST BIG STEP! 
% MANUFACTURING * COMMUNICATIONS NO OBLIGATION 
% SERVICING * AERONAUTICAL ELECTRONICS 
* ARMY, NAVY, AIR FORCE, COAST GUARD ELECTRONICS 





A PROVED CAREER-PREPARATION the plans stage; 32,859,915 
PLAN THAT WORKS! prop A ih ete 
lree book has brought SUCCESS ture is repeated in every phase of bu 
» thousands of men just like you! employing electronic 
now enjoying respon ible job 


' CREI GRADS EASILY PASS FCC EXAMS! 
aeronautics, fire-fightin 


and the good things of life. So to name but a few. CREI has | 1 to You of CREI 
can you! In less time than you think! keep you moving upward 
We tell you how you can carve out a sume your rightful place ! 
bigger better-paying job. Our proved career ‘ 
preparation plan works because it was CRE| GRADS ARE IN DEMAND! ‘ Ke 
written by authorities who know exactly a on - CRE! 
g panic now CR 


what the varied electronic industries want, shah Me iaah GREEN arade are a - i ' ACT NOW! TAKE THAT FIRST BIG STEP! 
need and expect from you! : = ‘ 7 : ~ 
America’s biggest corporation in position Wi 


ELECTRONICS’ FUTURE CAN BE ranging from technicians to engines to vou - t 
YOUR FUTURE -” oe : a uch ‘ 
ir Lines, Canadian Broadcastin 


You can’t keep up with the tremendous ation, Trans-Canada Airlines. S 


changes in the electronic industries. What's 
predicted for next year becomes outdated 
in a few months! All phases of the elec 
tronic industries are experiencing phenom 


THOUSANDS LIKE YOU HAVE SUCCEEDED WITH CREI’S PLAN! “CRE! TRAINING IS BEST” 


enal growth, There are thousands of career 
openings, big ones. Industry can’t find 
enough trained manpower to fill them—in 
manufacturing, testing, servicing, broad- 
casting and telecasting. 


TAKE TV FOR EXAMPLE! 


Four hundred and six stations are on 
the air! Many more are building or in 


CAPITOL RADIO 


ENGINEERING 
INSTITUTE CAPITOL RADIO ENGINEERING INSTITUTE 


Accredited Technical Institute Curricula Dept. 148B, 3224 \léth St.. N. W., Washington 10, D. ¢ = ahd sweor your re- 
Founded in 1927 ; uest intelligently, please give 


er me FREE 
3224 — 6th Street, N.\W your oewina inte ion: 
Washington 10, D.C Booklet "Your Future in the New World of Electronics MOWING yrmation: 


} j pr f ] y 
CRE! also offers resident instruc f Electronics Ena 


tion; at the same high technical 
level, day or night, in Washington, CHECK ) 

D.C. New classes start frequently FIELD OF B 
during the year. If this type of in- 

struction meets your requirements, GREATEST r 
check the coupon for Residence INTEREST F 
School catalog. Qualified residence 

graduates may earn the degree of 

Associate in Applied Science. 


INFORMATION FOR VETERANS 

if you were discharged after 
June 27, 1950—let the new G.I. 
Bill of Rights help you obtain resi- 
dent instruction. Check the coupon 
for full information. 
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STROMBERG.- 


CARLSON® 


Sproctfi 


TEST INSTRUMENTS 
38 KITS ~— 42 Wired Instruments 


VACUUM TUBE 
VOLTMETER #221 
KIT $25.95 
WIRED $39.95 


NEW #232 Peak-to- 
Peak VTVM with 
DUAL-PURPOSE 

AC/DC UNL-PROBE = pp uxe VIVM 

os pene (with 74” METER) 

: #214 KIT £34.95 
WIRED $49.95 WIRED $54.95 


5” PUSH-PULL 
OGCILLOSCOPE #425 
KIT $44.95 
WIRED $79.95 


NEW 2470 7” PUSH- 
PULL OSCILLOSCOPE 
KIT 879.95 
WIRED $129.50 


CRA... 
$4.50 


TUBE TESTER #625 
KIT $34.95 
WIRED $49.95 


NEW #944 FLYBACK 
TRANSFORMER & 
YOKE TESTER 
KIT $23.95 
WIRED $34.95 


RF SIGNAL GENERATOR 0 ee 
#320 KIT $19.95 WIRED $29.95 Ps q) 


a 
# \ 


he 


er WIetIC) 
DELUXE RF SIGNAL 
ENERTOR eo iy 


KIT $34.95 
WIRED $49.95 


5MC4.5 MC CRYSTAL 
$3.95 ea. 


ome 

noch ae 
and “ d economy ——a 
accure*y? 


Write for 
FREE Catalog C-8 


MULTI-SIGNAL TRACER 
#145 KIT $19.95 
WIRED $28.95 
3 >} 
yt 1’ ¥ 


cas ‘ 


Kee 

Ne) 7 
: ee 2 a's 
eee 


RC BRIDGE & R-C-L 
COMPARATOR #950B 
KIT $19.95 
WIRED $29.95 


J 
7 


6V & 12V BATTERY 
ELIMINATOR & 
CHARGER #1050 
KIT $29.95 
WIRED $38.95 


1,000 Ohms/Volt 
MULTIMETER #536 
KIT $12.90 
WIRED $14.90 


20,000 Ohms/ Volt 
MULTIMETER #565 
KIT $24.95 
WIRED $29.95 





A PROBE FOR EVERY 
PURPOSE 
KIT— WIRED 
92.75 and up 


a 





ERADDIO — 
ELECTRONICS 


Hugo Gernsback Editor 


TRANSISTOR PROGRESS 


No longer ex perimental, transistors 


HE transistor has now completed its seventh year and 
its experimental stage has been largely concluded 
While improvements will be made for generations to 
come, certain types of transistor have now arrived 
commercially. They are turned out routinely as a ma 
product by a number of factorie 
Originally, all transistors were handmade and the cost 
was exceedingly high. The first available transistors sold 
for about $35 apiece. With present improvements and ma 
production, the price of some types has dropped every year 
Transistors can now be bought by experimenters for as little 
as $2.50. One company is selling one type to manufacturer 
in wholesale quantities for only 75c each. However, it 
hould be noted that these low-price units are not all-purpose 
designs, but are mainly suitable for audio-frequency and 
low radio-frequency use by experimenters and the servicing 
fraternity who wish to experiment with transistors, thu 
getting used to their peculiaritie 
The reason why one company i elling some transistor 
at such a low price is that they are rejects and will not ‘ sec: 
have the relatively narrow tolerances the commercial type form produc 
require many tac 
This brings up the point of the average life of the tran not be u 
istor. Nothing certain is known about this for the simple is high a 
reason that sufficient time has not elapsed to judge the ay Another 
erage transistor’s life. It is known, for instance, that the time and effor 
average life of a vacuum tube runs around 5,000 hour vill be overcome 
Western Electric Company recently gave an estimate of bottleneck 
770,000 hours—88 year of life for a transistor. This 
may be termed an educated guess, and the chances are that 
as time goes on even this long life will be exceeded. 
If one can buy a fairly good transistor today for 75e (in 
quantities), what will the price of the average transistor 
be in the future? 
In our February, 1953, issue, the writer predicted that in 
the future the price of transistors would be lower than that 
of vacuum tubes. In view of the low cost already reached, 
it may be assumed that a 50c transistor (at retail) will 
urely come about in the not-too-distant future. The price 
may go even lower as better automation-produced transi 
tors are realized in years to come 
What the lowest price will be eventually is any man’ 
gue tadio tubes at one time cost as much as $14 apiece 
retail during the broadcast boom in the early 1920's They 
ld to manufacturers today in quantity from a low of 


ich as the transistor is not as complicated an 


item as the vacuum tube, needing no gla blowing, no vac ‘ ral tor Not a month pa / ‘ transistor 


uum, no cathode, no filament and few of the complex stage radios, audio amplifier ind other re not an 
of manufacture that vacuum tul ! it can be seen nounced. Soon the service technici naintain these 
that transistor in the future \ I ny | at extremely new radio-electronic device I he ooner tf ‘ me expert 
low price enced in transistor work, the better it e fe is future 

At present, é l al 1 important semi There is no time to he lost now HG 
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green grid is cancelled 
ignal on the cathode 


] 


the red grid will not be 


the red grid alone fune 

When a pink signal 

= put from the R 
the red 

from he Y detect« 


grid an ) mut from the G 








trix to the green grid 

plied to the blue grid 
cancelled out by the ¥ 
cathode, and the signal 
green gt partially 


by the ignal on the cat 





there is some output comir 

blue and green guns, ir 
output from the red 

green plus blue equa 

nou mixed wit 


pu | appear 


NOTE CAREFULLY 

on the color killer switcl 
mains at the cathode (Fig 
is no output to the red 
blue grid Now the « 
driving the red, blue and 
(in balanced fashion) 
gray een on the screer 


picture tube instead of 


red, Th is compatibility 
So this, then, is why the 
transmitter separates the \ 


from the complete color 
. % ° . transmits the signal in such 
/ oe ed ; 
/ planing Lh operation of that the Y signal can be used 


ly or in combination with 


color TV ctircut 


minance signal. It is the Y 
is “seen” by the black-and 
(|. MIDDLETON? receiver, and it is the Y 
dilutes a red signal to prod 
. signal at the color TV recs 
MATRIX i very imple de on the creen when tial cancellation of thé 
vice, and its operation can be alone function \ blue and green grid 
easily understood if a person hue appears on the screen 
goes at it ight. Consider the green gun alone functior How i is produced 
Y B-Y matrix system (Fig. 1) 2. When a red signal eing pro From R-—Y and B-Y 
which makes extensive use of the color s8e¢ ) Pre p ' 
7 . ed, ¢ utput from th Fig l how that the 
picture tube as a matrix is applied to the red vid ‘ 
; . she the R—Y and B-Y detect 
It is helpful to get some basic prin from the B—Y detector : , 
plied to the G— Y matrix 
ciples fixed in mind at the outset the blue grid and out from the . 
‘ y ‘ ' th r} the grids of the color pict 
i 0 rec { ad ’ . ‘ 
: — ~~ § eg , principle of the G-—Y matt 


: signal applied to the b } can 
creen when the red g alone fume d PI : in Fig. 2. Resistor atter 


tions. A saturated blu le appears Ganen ame Sy he 3 oath 22 apply 0.51(R—Y) te 
V1, and 0.19 (B-—Y) t 
Vil. The function of V1 


ignal negative instead 


| A saturated red hue appears on the 


ode, and the signa tppliec » the 


passing through “a ape 


tion, a positive-going ip 
} verted to a nepative-goings 
, t - other word R1, R2 and \ 


the operation 


| f 0.51(R-—Y)] 
} rhe 
ial 


’ matrix 1 ometime 
! 





adder. because it pertorn 
dition (in this case, ipt 


Fig. 2—Layout of the G Y matrix. 
being added or 


Fig. 1 A simple matrix arrangement, s ariou irations and |} 
The cathode and grid voltages Oli r. 3 show ne 


signal 
on color tube reproduce saturated red Fig. Positive and negative signals of these voltage 
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Composition of the color signal 


patibility is a ma 
transmission r the 
the black-and-white 
all of the b 
d the color 
hive and f 
independen 
ed upon 
e moacul: 
following 
pecified by 
of brightne 


compone nt 
| 
ime Signal a 


ck-and-white 


Hue and 


ontained | the color 


‘ration intormati 


ignal, t 


color ubearrie. 


nature of thi 
l a derived 

te color iygnal 
from whi 
omponent ha 
pecifying part of 


. h le, aturation) 
brightne ‘ heen 


racted. The color 


ignal is thus called a « r-d 
ignal. When the 
added to the 
we will have 
nal. The brightness 
the color TV 


conventional 


brightne ignal } 


color-differencs ignal 
the complete color ig 
ignal appears in 
circults a the 


ignal, 


receiver 
video amplifier 
color-difference ignal (con 
taining hue and saturation information) 
appears in the form of three 
frequency video signals. These 
signals are added in simple matrix ar 
rangements 
Now, let us 
look at a red signal as it i 
essed in the matrix section of the color 
TV receiver. A saturated red signal ha 
the following 
mitted: 


while the 


lowet 


variou 


have a somewhat closer 


being proc 


composition as tran 


The Y signal is applied directly to 
the cathode of the color picture 
Fig. 1. The R-—Y signal of 
0.7 is applied to the grid of the red gun 
The B-Y ignal of 0.3 i 
to the grid of the blue gun. The 
matrix operates to form a G — Y 
equal to 0.3 from the R-Y 
B-Y 
signal i 
hown in Fig. 1 
the Y 


to 100 


tube, 
as seen In 
3 applied 
gree! 
ignal 
and 
and thi 0.3(G—Y) 
applied to the green gun, as 
The R-Y 
both positive and add 
But the 
polarit 
that 


blue gun 


signals, 


signal an 
signal are 

(fully 

Y signal has an 
to the Y and 
there is no output from the 
Likewise, the G— Y signal has an op 
posite polarity to the Y signal and can 


saturated red) 
opposite 


signal cancel 0 


cels so that there is no output from the 
Only the red gun i 
and a saturated red h 
screen of the 


vreen gun 
eration 


pears on the color picture 


ibe 


Now, if it is desired to transmit a 
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Hence 
with white, since 
plus green plu 
is in the pink ran 

Matrices 
are they ? 
But 


que tions suct 


} 
arent 
maybe yo 


ect is scanned 


mitter, no 


blue camer: 


Fig. 4 
ference 


basic dif 
color ry 


shows 
and 


(\rrangement 
in monochrome 
systems 
Fig ) The bloch 
rangement of R 


hows ar 
point is the Y if 
Well, let’s take a lool 
show the arrangeny 
B—Y transmitter 
The output 
drives the 


from 

matrix, whi 
applying Y to the R 
mixers, and Y to the 
mixer. The mixers and 
tors will generate 


complete 
ignal 
a complete 
nal comprising red O.5Y 0) 
O.3(B Y). Note carefull 
output from the red camera 
When thi 
applied to the matrix, a certain 
must come out and thi 
is termed the Y signal 
proportional to the b: 
and it is the only volta 
when the 
black-and-white recei\ 
throug! 
hifter, we obtain 
mix red with - 
that simple! 
When the 
hifter is 
R —¥ 
come out, and when th: 
red camera |} mixed 
from the phase hifte 
mixer, the output n 
output from the phase 
applied to the B- \¥ 
the blue camera tube | 
a red scene, the B -— } 
only from the appli 


a certain voltage 


essed signal 


voltage goes 


output 
applied t 


mixer, a certa 
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lo reduce heater Aurnout " trend in TV 
TRCC1TVOC? de vw 1 10 vard ontrolled 


wary up lime tn fheater Ircuilry 


ANT MATCHING UNIT 
f 


| ae 


" ; - 
= wa , % Gr(.) (So 
SErleS-OCTING wae BRE OSE 


KRK-32A 


‘Tubes in 
New [TV 


Sets 


Complete schemat 

TV ic diagram of the 

OR the last eight « yen Heater Heater RCA model 21-S 
designers have v Type Volts Prototype volts, amps sae Bevery heete: 


heaters and tran | i in the circuit i 
piles to reduce weilg ’ jALs tals 3-03 connected in a s« 
cost of receiver Many o , JAU6 6AU6 } ries arrangement 
uffered frequent he burnout SAVE save 6.3 featuring control 
caused by power surge tubs BES 6BE6 0 led warm-up tim 
IBNé 6BNé 
IBY6é 6BY6 
that this trouble | by differ IC Bb 6C Bb 
ICFs 6Cré 
ICS6 6CSé 
in the heater of the variou tube i 48Q7-A 6BQ7-A 
4627 68627 
5SAMB 6AMB8 
ome tube reached operating tem 5AN8 bANB 
5AQ5 6AQS 
5AS8 6AS8 
wreatly disturbed the voltage distribu SATS 6aATe 
tion in the serie tring While the a 
low-heating tube were warming up, 56 
the voltage iro the heater of the Hyd 
relatively quick-heating tube ome 5V6 
exe 
: 6AuUT® 
tube burned out frequently Set ce 6AUB 
6Awe 
6Ax7* 
the arrangement of tube in erie 6BA8 
6826 
654A 
brands as replacement SN7.GT8 
TAUT* 
12AV5-GA 
may vary from one brand to another 12AK4-GTA 
because of the difference in heater 1284.A* 
12BH7.A* 
128K5 
trings for TV Receiver Klectronics, 12806-GA | 
August, 1954.) 128Q06-GT8 12 
| it , 12BY7-a* 6 
Oo minimize voltage ine and to 126 12 


RAAT 


a) 


= 


were warming up. Research has proved 


ow 


ences in the rate istance change 


a] 


current flow through them 


perature econd before other and 


6BK7-A 

6J6 

618 

6V6 13 — 0.4 tring circuits. These new 


r, ye heaters whose thermal cl 

: are carefully controlled 
facture. All electrical char 
except those of the heater a 
to the prototype Heater 


time oared to 50 ibove normal and 


w 


ipnel rave considerable attention to 


nw 


trings and often recommended pecifi 
altered where necessary s¢ 
consumed by the 600-ma he 


IW POOW OOH SSSSSSSASSASAS ewww wn 


In a given type of tube, warmup time 
bAVS ? 
12AK4.GT = ame as in the older protot 
1284* For example, the 6BE6 
H7* 0 ~~ 
son ’ : ma at 6.3 volts and it 
68O4-GA 3 equivalent, the 3BE6, draw 


68Q6- 6.3 8.15 volts. Similarly, the 


construction (See “perie Heater 


128yY7° 
" 2516-GI 2 
implify tube replacements in serie 12W6-GT 2 6we-Gl } eries-string counterpart 
19AU4 18 6AU4 if 
ai zZ.5 S 
; 2CD6-GA 25 25CD6 , ma at | volt 
have developed a new series of types Generally, the new 


tubes are identified by the 


300 ma at 25 volts while the 


a ee nn ee ne ee hh i 


connected string tube manufacturer 


designed especially for 600-ma serie *Operated with heater 
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Css GT 
a 


+ 


2 
* 


og Te 


+ 


1ZAK4.6TA 


aD 


merals 2, 3, 4 and 5, which indicate earlier models. The 


approximate heater voltage. The r.f. amplifier, mixer— 


of the type number is the same as the amplifier, ratio detect 
prototype. The 6AU7 and 6AX7 (600 amplifier are on the 
ma equivalent of the 12AU7 and the string to minimiz 
12AX7) operate at 3.15 volts when the by high heater-cathod: 
heater sections are paralleled for 600 leakage. 
ma operation. Series-string types with This receiver is a 2] 
600-ma prototypes are designated with featuring intercarrie 
iffixe 4 and B The table list tre ratio detector, hor 
more common series-string type vith lized vertical hold 
their prototy h.f. unit) adjusta 
The circuit of the RCA 21-S-50( itivity It all 
trates a practical application of juivalent, the 2 
H00-ma seri tring tube \ me basic cire 
draw the same current so there ‘ ARK-33) tuner hi: 
need for series-parallel connections and r. amplifier, a 


hunting resistors a ised illator—mix 
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TELEVISION ... it’s a cinch 


By E. AISBERG 


conversation, second half: 
and re he tion M fanta tt 


From the original “La Télévision? ... Mais c'est of antennas: reflectors and 
trés simple!" Translated from the French by Fred . , ee ee 
Shunaman, All North American rights reserved. «the radto telesco pe 

No extract may be printed without the permis- ‘ 

sion of RADIO-EL RONICS and the author. 


Reflections on reflections 
WILI © it all a matter of matching impe« 
KEN Eve more than you think. On the 

r, t lead-in is extremely important a 
cate one. And it’s especially imp 


to poor mat hing 


particula 
ta 


a very 
refle 
¢ fiection 
the lead is not properly matched té 
and to the antenna circuit of tl 
ikely that only a part of the 
r. The rest of it will be reflect: 
will send it back to the rece 
take part of that reflectec 


ignal goes round and round, 
into the set in several deliverie 


vhat are the practical conseque 


een the consequence multiple 


the screen The main image, representing the 
livery of energy to the receiver, appears farth: 
followed by a number of successively lighte: 


ot t 
; 


WiLL—I’ve gotten an effect something like 
a photograph slowly under a small fluores 

The effect might be cute a a park 
we've got to get rid of it at all 


ake ure the impedance of 


‘ 
nte 


the center impedance of the 
the receiver input circuit, 
run into this “impedance” 





thir 
yuld figure out how a piece of line 
mpedance whether it’s 5 or 50 feet long 
could answer you very elegantly 
ibuted constants” but that probal 
much. It’ probably better 


to 


resistance, inductance and 
aust the antenna to have 
pole the impedance nei 
72 ohn The lead-in 
it length, and the 
Now notice that 
capacitance tends t 
increase inductance and 
you have a balance, and tl 
of line rema 
ra Vv range of freq 


ircult o tne receive! 


1 thi traight, it’s nec 
impedance of 72 ohn 
mpedance of the receiver a 


too 4 


> fly 


it all right! But you’ll 
antennas don’t have a 72-oF 
and most of the more elaborate 
near 300 ohn That’s the 
line i coaxial (thoug! 


too). Pract 


,-ohm 
ighe. impedance coax al, 
ave a 300-ohm input, though a 

er confined himself to 72-ohm iny 


7 
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1 antennas? Do you 
have al id ’ | ym the roof? 
you’re in a really good location, a short distance 
transmitter, nm ime intenna may work well 
a roof antenn: aln a necessity 
t we've be talking 0 tuned antenna 
room dipol rts y al it big enough t 
the lower v.1} ! 
Some of them have ) i of tuning which 
ke them electrically longer than look. For instance 
imon rabbit-ears type depends on interaction between 
») arms to some ext antennas have a loading 
in the middle, and still ave hairpin loops that 
tne ame effect. Then ! lave witches which put 
ictance and capacitance its 1 rie o1 parallel with 
antenna 
Wil And what do you do i ) ave a 300-ohm antenna 
and one of those 72-ohm y e been talking about 
\ e an impedance-matching transformer? 
su most certainly can, and do. Of course, you can 
traight dipole with a 72-ohm lead-in, and thers 
types of arrays with low impedance 
But why do we se h a fantastic variety of 
on the roofs? The fact ‘ o many kinds 
me to prove that n« them are near perfect 
The ideal is alway if reach, in the T\ 
antenna field as in most oth there are many 
intennas that get a very goo when used unde 
he proper circumstances and don’t have bad 


trouble with reflected imag 


Ghostly history 


WILI I can’t see wl the TV e! hould be haunted 
like lonely houses 
KEN—AII you need is a little reflection, Will, and you'll 
it. You know that cond ing materials are able to 
t radio-TV wave 
WILL—Yes, or we wo 


, 


ises microwave gut v VAVE reflected by the 
ionosphere—at least wher 


KEN—And I think you understand that v.h-f. 


re 


dn’ av ad: Of course, radar 


and u.h.f 
waves are reflected, not only by metallic objects, but also 
irfaces that have a dielectric constant sharply differ 

ent from that of the medium in which they have been travel 
ng. Thu ou can get reflections off a mountain—even one 
of poorly conducting rock—or off a building, though in most 
cases you will find the steel frame responsible. If you have 
enough reflections, your antenna may capture a half-dozen 
transmissions besides the one direct from the transmitte 
And, of course, a signal that has arrived at the antenna 
after a reflection (or maybe two or three) has 
farther than the one direct from the transmitter. 
WiLL—Let’s see if I can follow thi it’s practically the 
ame thing as fading. When the waves follow paths of 
different lengths, they don’t arrive at the 


traveled 


antenna at the 
ame time and in the same phase. If the reflected 
irrives out of phase, the signal is weakened. If it 


wave 
arrive 


yhase with the main signal, the two reinforce each other 


ph 

ind everything is O.K 
KEN—Not in this case, Will! Even though the 

arrive in phase, the difference in time shows up 


wave 
on the 
creen as a second image a ghost positioned to the right 
of the main image in exact proportion to the difference 
time of the wave travel 

WILI Then I suppose if y lee the 
tween the live image and the st, vo an 
ifference in the length ? 


in 


distances be 
calculate the 


KEN-——Nothing ea “oO kample f 


wide, the pot travel 


your picture | 
xactly 3 inche In 
microsecond So, if yo ene xactly 0.2 inch to 

rf image ived A iirds of 
d after it, And, adio Wave travel 


per microsecond I pe O1 : t 


a micro 
about 100 
image must 

l wave, You 
obably pick out the ol d the reflection 
the he p of a may nowing ; ! ‘ objects. You 


been 200 meter longer 
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ticl that you can put you ist j ingle reflector a wire »‘ 


listance directly in micro- an F lé behind the dipole. The distar 
F 0.5 wavelength, depending 
object a gas tank or metal vO i pre sensitivity in a forward direct 
it but to use dynamite’ e\e ! ym the rear, what impedance 
covering that y { ‘ ‘ ne ning lé v y multaneously 
can often get the ame 
ctional antenna that discrimi WILT Ci fe you, K gut let’s get | 
an those coming directly from f ar lé yur or five wires 
trar antenna, Then reflected signals from the ye g vaguely like a parabola. But one! 
or back are too weak to appear on the screen . ( about doing a little thinking? You 
hi ctor, like the dipole itself, pic! 
Mirrors on the rooftops cat i irrents to flow in it. And these ci 


tt ie a P i > ree t 
WILI I understand « ) ransmitting antenna er o the dipole ar reinfor i 
They use reflectors and ; ! wave in a beam much 
like the light bean d | parabolic mirror of [ suppose so let drav 
» searchlight Il neve it otherwise Now uppose a wave 
t archlig 


1 driv : | t t } 
KEN 4 good mat ing nature work both way lrives the electrons toward thé 


, . fl ( wave lat 
Will. Take your parabol j wv for example You can u reflector a juarter-wave se 
it to receive ra fro A uch effect that : . aced a quarter-wavelength apart I 
toward the south end. Acco! 


which alway A 


piece of iron placed he ) parabola can be 
meited as if it were . 
Wii So, any directional antenna used for transmission wl ement of electrons will set up a fleld 
will work just as well fe ception? And all we have to do ‘ ons to move in the opposite direction 
is use an antenna with a large number of wires to form ren his wave reaches the dipole a quarte1 
a parabolic mirror, and w lave no ghosts a ‘ the electrons from south to n¢ 
KEN The idea work |, but it’s a little expensive te direction from that the first wave did! D 
T he y ume one thing ] on inf though the corner . reement ? That’ can ellation! 
reflector. And y f iake a parabolic-cylindrical mirrot ‘EN—Your mathematics are perfect, but 
with four or five f vill give fair results. Usually, 1Uv vrong. You just forgot that betwee 
passed the dipole and the reflect 
‘ op right h¢ a i ed a pe riod of one alte rnat 
} xact. And during that time the 
tern n o ie original signal reached the d 
exactly opposite in phase to the previous alternat 
WILI also drove the electrons from the 
now! Now I see how a 
increase the pickup of a dipole. And I see also 
the antenna more directive. It wouldn’t have 
on signals arriving from the side 
KEN—Now you can see how the antenna witl 
reflector, whether a straight or folded dipole 
(often with the reflector disguised as anothe) 


ome related type, is the most common of all ant 


WAVE FROM [RAW S40) TTER » How about a director? 


c=» c>~” Witt—What a pity we don’t have a len 


as well as a reflector, as we do in opti The 


R 


turn a real electronic telescope on our signal 


Top N Your craze for far-fetched analogi« 


VIEW ng n me, Will, Sut this time you've 
i ag xample. The objective—call it a d 
- n microwaves we even have two kinds of ler 
* y racting the rays just like optical 
N 
NN ectoi an element a trifle shorter than the 
~~! Weve KAON 


MEF LECTOR ! t ahead of instead of behind it. It is used toget 
a reflector to increase the directivity and sensit 
can have an antenna with more than one direct 
flecto rt type is called a Yagi, after the 
physicist Hidetsugu Yagi, who invented it 

WiLL—But—except for a little difference in 
twin brother of the reflector. Wt 


“little difference,” as Marcon 
the difference that makes it 
ger than the dipole and acts like a 
director has a capacitive chara 
lifferent action on the pha e ot 
000 866 ao’ ‘ ( can make up another of your d 
ou like. But before you do 
f these parasitic elements are 
‘ +) 


its down the impedance of 


dance decreast a the element 
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Antenna QZ 


Beams 
TV Signals 
188 Miles 


ELIABLE communication over dis- 
tances far beyond those previou 
ly thought possible at TV and Rear center portion. The large beam is a counterweight 

higher frequencie ha been 

demonstrated in a series of experi 
in the atmosphere, even thoug 
behind a hill. Former theori 
estimated the amount of that “glow’ 
at points distant from the transmitter: 

Experiments indicate that signals are 

received 100 miles away at about 55 

db lower intensity than would theoret 


ments that began in 1950 and are still 
continuing 
The 60-foot antenna on our front 
cover is a new tool for research in thi 
field. A similar antenna of half the 
size at the same site has been used 
to transmit TV signals from its loca ' 
tion in Holmdel, N. dus to the Round ieally be the case if the line between quence! 
Hill research station of the Massa the two ‘stations could be straight ment 
chusetts Institute of Technology neat At 300 miles away the signal strength made 
New tedford, Mass. The distance i is 85 db below the so-called “free pace” band 
level. But caleulated on the basis used 
for estimating the range of standard 
TV stations—assuming a smooth spher 
ical earth—the signal hould be nearly i ] 
700 db lower! wel red t eric turbu 
The figure shows a large number of nuch the of the hidden 
seeking to supplement his microwave cases of rec eption of ignal in the ATCHIE ' . . , if ligght 
(and coaxial) relay routes. Highly band between 300 and 4,000 me, Those 1 the air 
directional antennas (like the one on /” the u-h.f. band (300-3,000 mc) are high-gain ind = tight 
our cover) and greater power are re indicated by dots. Th h.f. (super eam ould not be lable under 
quired. The antenna—60 feet in diam high-frequency) signals between 3,000 ich condition eem to be in 
eter—concentrates the 10 kilowatt and 4,000 me are marked with crosse actua acti the bear would 
which plans call for feeding into a Tests between Holmdel and Round broader i o the till open 
narrow beam. The width depends on Hill have been made at u.h.f., at one for a y xplain the 
oY, time the frequency of 460 me being phenomen te END 


188 miles. Longer distances have been 
covered in other experiments’ with 
television and pulse signals 

rhis type of transmission is impo 
tant, not to the TV dx’er or fringe 
listener, but rather to the enginee! 


the radio frequency, being about 
at 400 me and % at 4,000. This 201 
is 20,000 times the power and 30 time 


the antenna area used in the present 
microwave relay stations, which are 
placed in sight of each other, averaging 
about 30 miles apart 

The high power and the high-gain 
antennas are the secret of the long 
distance transmissions. The effect ap 
pears to be relatively independent of 
frequency, antenna height and weather. 





Frequencies near 4.000 me and as low 
as those in the lower v.h.f. band have 


OF FROw FRCL SPACE 


been used. The signals are not depend 
ent on ionospheric bending or reflection, 
and the effects of the terrain they pa 
over are not clearly understood 

The form of transmission has been 


Median sign oy- 
likened by one scientist to that of a gnal lev 


els taken at fre- 
searchlight whose light may still be quencies from 300 
seen because of scattering by particle to 4,000 me. 
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TV 
SERVICE 
CLINIC 


ynducted by 


JERRY KASS 


CARCELY a week goes by without 


one or more reader requesting 
information on retrace elimination 
eireutt It 


matter to 


would be a imple 
how one or two eireuit 
However, 
hould these circuit fail to « 


adequate for most ituation 
minate 
may be at 
hould 


olution, 


retrace line the technician 
i to what hi next Lep 
Phu before 
let ‘ 


Like 


pi ture 


eeking a 
xamine the problen 
most other vacuum tube the 
tube operate with a bia volt 


between it control wrid 


age applied $ 
and cathode his fixed d.c. bia 


rmiine the at 


deter 
nine of the 


fantane ‘ 


erage brig 


pieture The im brightne 


is determined by the a.c. video signal 


that varies around the bias or operat 


ing point The brightne control i 


generally a potentiometer connected be 
tween B plus and ground, with the 
center either to the 


arm connected 


cathode or grid 
Since the bia l the au 


cathode 


voitage 


between grid and applying a 


positive voltage to the cathode pro 
effect a 


to the grid 


duces exactly the same apply 
And, 


cathode are positive 


inv a neyative voltage 


when grid and 


with respect to ground, a greater posi 


tive voltage on the cathode also pro 


duce a negative bia In either case 


the grid is made negative with re 
to cathode 


In the transmitted 


pect 


ignal all video 


information is contained between 
and 75 of the 
of the 


the pedestal or 


ZeTo 
maximum amplitude 
called 
Above 
this point, an area called blacker-than 
black are the 
pul « 


ignal The 75 


level 


blanking 


variou ynchronizing 


Since these pulse initiate the 


retrace of the weep generators, it 1s 


nece ary to black out the creen dur 


ing this period 


Fig. l-a show a normal condition 


where the bias voltage is properly set 


The entire a. ignal } used to 


tube 


video 
produce fluctuation in 
brightne At the blanking 
during retrace, the beam current is cut 
off Fig. 1-b shows a tube 
with 


picture 


level, and 


operating 
blank 
portion of 


black 


excessive bia Since the 
ing level is beyond cutoff 


the video signal extending to the 
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level will also be cut off, causing a lo 
of shadow detail and a generally dark 
picture 

Fig. 1-c shows a conditior 
cient bias. Here the blanking 

hort of cutoff The black 
the video signal being fa 
give the picture a very brigh 
out appearance. Since the 
is not cut off during retr 
lines are visible 

Not all cases of ret 
the result of misadjustec 
brightne control In ex 
areas the appearance of 
be appreciably reduced 
the contrast setting and 
brightne Unfortunate 
for thi ! 


retrace line 


generally 

Furthermore 
to see these line 
and 


during 


tations break 


Retrace elimination 
The basic 
lines i 


plan for 
to apply a 
negative pulse 


removin 


depending upon whet! 
applied to the cathode o1 
of the picture tube 


er it 1s grid 
vertical 


sweep circuit To avoid disturbing the 


from the 


characteristics of the video amplifier 
output circuit, it Is usually a 
to feed 


the picture 


rood idea 


retrace elimination signa to 
element that i not 
video The 
with the 


blanking pulse t ive the 


tube 
coupled to the amplifier 
pulse will act in conjunction 
received 
picture tube deep into 

A very 


etreuit 1 


simple retrace elimination 
shown in Fig. 2. From a 
conventional bloc king 0 
connect a .05-af capacitor a 
the dotted lines 


contain a 


Clilator circuit 
hown by 
If the circuit do not 
large-value resistor between 
brightness control and grid, insert a 
330,000-ohm unit as shown. This will 
help isolate the vertical pulse 
B plus line 


During the vertical 


from the 


large negative pulse i 
R and fed to the cont 
picture tube, driving it 
and eliminating the 
lines. In some circuit 
and it 
positions 


is grounded 
reverse the 


Fig. 1—Brightness versus grid bias 
a is normal bias, b bias too high and 
c shows operation with too little bias 


Should a positive pulse 
for cathode application, 
hown in Fig. 3 can be u 
ame istance 
However, in thi 
pulse is taken fro 
circuit of the vertical « 
Actually, the pulse 
the vertical 


valves of re 
itance 


vertical 


may be t 
deflection coil 
autotransformer is used fo 
between the vertical output 
the deflection yoke, there ji 
from the positive | 
plate of the vertical output t 
high side of the deflection 

a standard 
isolated 
polarity 
which the deflection coils and 


are connected 


change 


transforme: 
econdary be 
will depend on the 


Next month we will d 
ter further, including 
circuits, as well as the 


adjustment 


Arcing to chassis 
In a 


severe 


Vagnavog receti 
interference on the 
with 


This occurred o7 if 


accompanied what 
arcing 
few minutes after the et 
on and would not 


the set 


arcing 


reappeda 
remained on I fi 
was 


tak ing 


place 6b 


high-voltage compartment 


the high voltage transforn 
where the plate lead 
GT leaves the transforme) 
Using some high-voltage 
However, | 
know the best method of re 
high voltage or 
so that the trouble wi 


and 


spot 


the arcing 


; 


moving the 


agaim cause a callba 
Fort Ind. 

The reason for the arcing 
first few 
at this 
warmed up and all operatir 
are high As the tube 
normal operating temperat 
down the circuits and the 
off somewhat This differe 
often mean the difference bet 


MN ayre, 


minutes of operat 


time the receiver 


ing and no arcing 
This is not an uncommor 
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Fig. 2—Retrace blanking pulse taken from resistor in discharge circuit. 


and I do not advise lowering the high 
voltage or moving the flyback tran 
former. Lowering the voltage would 
affect both the width and brightne 
Moving the transformer means drilling 
new mounting holes and should be done 
only when everything else fails. What 
you have done is good, and a heavy 
coating should solve the problem. The 
only thing I would like to add is that 
you should place a piece of vinylite or 
high-voltage tape on the cover at the 
point where the 1B3-G1 

comes off the transformer 


Trailing whites 

{ + del CT-89 Capehart receive 
the bench ha a condition that 1] 
diagnosed a smear 1// peaking « 
and load resistor in the video an 
stages were checked and ai 
parts replaced Howeve) ft} 
change the smearing conditior 


examination revealed that wu 


peared as smedi was actual 


of trailing whites with a) 


appearance of ringing. What com pe 
nents are most likely at fault a. 2 
Joliet, Ill 


You did not state whether this trouble 


occurred on one or all channel If 


only one channel is involved, check the 
operation of its local oscillator circuit 
Compare all oscillator voltage with 
those on a properly operating channel 
If you have a sweep generator and 
scope, check response of the defective 
channel against the manufacturer’ 
curves or against response of properly 
operating channels. If you come up with 
a badly distorted waveshape, check the 
tuner for spurious oscillation 

If the trailing whites appear on all 
channels, check the value of the 4,700 
ohm detector load resistor Also check 
the 10-uuf detector bypa capacitor 
for leakage. If this does not 
the trouble, carefully align 
stages. A a final test, check 
component in the video detector cir¢ 


Picture streaks 
A Stromberg-( arlaon model ¢ 
in the shop with the complaint that it 


offers no protection against noise, par 
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ticularly ignition noise Af 


tomer’s home " located 


and a heavily traveled 


that the ignition nm 
very long streaks ii 
mall dots. I have « 
tive components in the 
cuits but can find notl 
A re sponse curve oT 
wea the manufacture 
fio very closely / 
ome advice on thi 


Wich. 


From your descript 
toms, there is probab! 
a.g.c. delay network of 
ry various setting 
potentiometer. If thi 
check every resistor in 
work and replace any ut! 
value by more than 10 
connect a r.f. choke bet 
terminal and the a.gu 
printed if. strip. A 

uh, should do the tric! 

Certain noise’ pulse 
capacitor at the grid 
tube, causing the lor 
choke reduces the R-( 
discharging the capacitor 
eliminating the streak 
only dots. The choke 
out the if. signal lb 
impedance is very hig! 


Vertical instability 

1 Motorola cha 
ery persistent case 
I have checked the 
and output tube and 
1/1 capacitors and re 
circuits have been cher 
ontal circuita are ¢ 
In addition, I have che: 
in these stages against 
and everything seems 
jou give me any hint 
look for?—A. M., You 

Make a very thorou 
a. circuit, checking 
voltages against your 
your scope and look 
local interference gene: 
et. This could be t: 
tical oscillator, whic} 
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Dblankin pulse taken 


vertica deflection § coil 
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ASS- 


etlex 


TV Stand 


Dual fun /10) 
mupports TI 


Li pro ( 


By WALT WHE! 


LOCK 


© you have just bought a new 21 
inch table-top television set? After 


all, with 


. color just 
corner, why get a big console set 
there wa 


now’! OF perhap not enough 


a J 


Patterns for bass-reflex enclo- 
Location of port is not critical. 


Fig. | 
sure 
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around the 


The completed bass-reflex TV stand, 


large! et, maybe 
$198.95 was all the budget would 


And the 


much like 


room for the 
tand? 
ound from thi init 
that 
squawk-box? A quick investigation 
how that it has the ame 


i 


ounds 


from the old a.c.-d.c 


5 inch 
inch stack in 
Still worse, the 


mounted on the side of the 


speaker and the same 
the output transforme) 
speaker is 
case, near the open end. Due to thi 
baffling, the cancel at the 


middle frequencies and the 


poo! 
sound wav 
higher fre 
quencies are lost attempting to get 
around the corner. (There are no low 
frequency tones to lose.) 
There are three types of acceptable 
baffle, 


bass- 


speaker enclosures, the infinite 
horn types and the 
reflex systems. Of these the ba 

is the 


vides most 


the variou 
reflex 
implest to construct and pro 
satisfactory response for a 
limited Recently R-J 
and Permoflux have produce 
cial systems using & peaker in 
with less tl > cubic feet 
of total enclosure. Yet these 
sound far 


space Magnavox 


comme! 


enclosure 
reproduce 
superior to at oming from 
a standard table-top t on set 
This bass-reflex er designed 
to occupy the space beneat} IV set 
(sec photo), serve a tand for the 
well as up 
baffling for the 
vides 3 cubic feet of ac 
the cabinet. While its 
than that of most ba cabinet 
tests show t! { . ume 18 


set as idequate 
peak« lan pro 
vithin 


different 


acoustk 


the controlling factor in tl 
enclosure rather than the shape 
obtain thi Of cou 
of the the ou! 
material used are also fact« 
Many of us, handy with 
iron or 
woodworking is 
“do-it-yourself” 


volume. 


port and 


electronic circul 

another 
shop are 
ing ™%-inch plywood in 
This 


from two of these smaller 


sheets cabinet i 


These same shops also stocl 
and iron leg The 
simplified so that the basic p 


be cut with five setups on a 


wooden 


or with an ordinary handsaw 
ful measuring it is possible t 
panels from the sheets wit! 
using a square, and the cab 
self-squaring when glued toget 
The next step is to get a 
inch speaker. Since thi 
not aim at the super hi 
tiple-speake 
speaker in the $10-—$20 cl: 
the Permofiux 8T-8, Jer 
Quam 8A10X will 
from our television progra! 
Follow the cuts 
or have a woodworking sho} 


room-sized 


prov 1deé 
indicate 


Cut out the speaker oper 
for an 8-inch or 9 inchs 

speaker. The size of the po 
on the cone resonant frequer 


‘ 


volume of the enclosure T he 
opening for our baffle for va 
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resonant frequencies 


Frequency 
(Cycles Square 
16 
30 
50 
80 
100 
Resonant frequencie 
pecificatiol ol 
example, that of tl 
70 evel Thi 
in the 


critical 


diagram 
most enclo 

roughly the po 

in the photo above 
Assemble the 


and 


Sa Tie 


block 
hown in Fig. 2 


tom panel |} 


cre 


place to allow 
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all good 


port 


Exact 


plenty of \ i 
(CAUTION, the bot 
ved, not 


access 


Area 


inches 


Is cut a 
po tio! 
ure have ! 


ition as that 


cabinet, 


wood crew 


to the pe 


The 


pe ake) 


ie Permofle 


hown 


ake} 


‘ote that i 
to the 


t 


batten 


Is pushed 
) The toy 





not 
t in 


piue 





MATERIAL 
No 
| 





nto ide are line 


ting 


assembled cabinet. 


d 


rug padding 


with A 


Either a 7 


or 


inch 





! 


spe aker 


he 
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Circuit Features of High-Fidelity 
POWER AMPLIFIERS 


MODERN high-fidelity 


amplifier must be de 


power 
igned for 
minimum distortion, high peak 

power output for wide dynamic 
range, high efficiency for economical 
operation and high power sensitivity to 
develop the desired output with com 
paratively low driving voltage Push 
pull operation is universally used to 
cancel even-harmonic distortion. Clas 


\B,. or 
put tubes are 


\B.-operated beam-power out 
used for efficiency and 
power sensitivity A cla AB 
lier is biased and driven 


ampli 
Oo plate cur 

more than 
than 360° of 
the input cycle. Class-AB 
are biased a for class AB 
but are 


rent flows for considerably 


180 and omewhat le 
amplifier 
operation 
driven harder so the grid goe 
positive for a small part of the input 
cycle. In both cases the tubes are alter 


nately driven to cutoff during a small 
part of the input cye le 
The output 


fidelity 


high 


large 


transformer of a 
amplifier must have a 
heavy core and a great number of pri 
mary turns for good low-frequency re 
productiot The 
the primary must be low for good per 
about 


hunt capacitance of 


formance at frequenct ibove 
Unfortunately unt capacitance 
rapidly 1umber of pri 
i increased so high-fre 
ponse f ) Thus, any 
increase i 
! results ina red 
high end 
Negative feedback i 
flatten and 


ponse But 


increase the frequency 


when the feedback volt 
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First of several articles describing recent 


j 


cr uit de elop) CHS de iened lo overcome e fhe ts 


; 


of leakage reactance tn output transformers: the 


baste MelIntosh untt oupled output circuit 


TECHNICAL EDITOR 


taken from the them. In transf« 


tray inductive effect 1 


age | producing 


ing of the output transf 
most inductances 


back i 
hift caused by capacitive 


amplifier the amo feed 


limited by the amount of phase Leakage inductance ha 


reactance of fect as a separate induct 

with each half of the coi 

One’ Fig. 1 shows a basic push-] 

transformer with leakage inductance 
dashed lines. This is the 
of insufficient CO ipling 


the load and flux leakage and distri 
buted capacitance of the 
method of 


winding 
increasing the 


halves of the primary u 
At frequencies above 2 

pending on the transform« 
put waveform is distorted 
(Fig. 2) by sharp 
total plate current as one t 
to cutoff. The abrupt cha: 
current causes the leakage 


caused 


to induce a counter-e.m.f. that 
this notch in the output wa 


{ 
other when the tube 


words, 


Fig. 1—A basic push-pull circuit show- the leakage 
ing the equivalent leakage inductance. current that flow 


inductance 
in the 


bandwidth while holding phase shift to 
tolerable levels is to use a very large 
that permits good 
with 
on the primary 
eldom 


core ow-frequency 


output comparatively few turn 


Such transformers are 


practical from an engineering 


or economic standpoint 


Leakage inductance and reactance 


In a transformer onventional 
design not all 


duced by 


the ‘ of force pro 
current ! 
primary cut the turr 
The flux lines not « 
half of the coil prod 
like that of self-ir waveform 


Distorted output 
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eo 





Asx |\_2 
ORD = 


~ A 


PREAMP (INPUT 
61 


» 








2 2.5¥ INPUT 


+—+++-+-9 ++, 
+++ 





4 a 1614(2 
— it — ~ RFC 


Ti0V7 3. MA 
































125V 


HVAC 


Fig. 3— The MclIn- 
tosh MC -30. All volt- 
ages are d. c. with 
zero-signal input. 





Unity 


McIntosh model MC- 
30 30-watt amplifier. 
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reduced to ome quarter t ] m f he li : the oppo ite 
we assume 4,000 ohn piate-to-pli > in This hi » effect of 
a conventional circu ‘ f driver tubes’ plate voltage 


distributed capacitance of winding The cathode-fo 


llower 
is reduced by the san uctor an a grid excitation voltage 
high-frequency respor of : an of the 1614’s plus an addit 
100 900 former ji increased cor! lingly to compensate for the « 
ctance The internal impedar » out ers’ gain of less than or 
Leakaye i ou - tage 1 further red j 0 on I voltage about 132 o7 
1/80,000 } rimar’s ! the original value ( on! . upplied by the 12BH7 
etance 1 f FE j lZ-db feedback develor j I a8 fer through R-C co ipling 
for Oo itpu load circuit grid 
1) OO0 ey di ion me Pentode should ope! I on The 12BH7 plate 
tant d.« potential b é " Y upplied from the 
cireuit Viv ’ al ind screen to prevent d } winding of the outpu 
epara ‘ less screen-cathode feedback 1s ac ally where current flow i 
for each tube ' ial driv desired, as in the Be ) an f the 12BH7 plate curre1 
input transformer i de , DB20 (see “High-Q ty reuits. the plate winding is in 
RADIO-E LECTRONK ~ 12BH7 load resistor and 
In the unity-coupled circu ‘cathode across the transformer 
is above ground for a. ignal voltag eries aiding. This ing 
0 a.c. and d.c, potentials on tl . ment greatly increase 
and screen are held cor vi plate load impedance 
pect to each other by ing the while the d.c. load is or 
creen of one tube to the FE f he The positive feedbac!] 
other. In this way, the a.c. voltag of the 1614’ to the 
the screen is equal to and i ‘ 12BH7’s raises the effect 





that on the cathode Bot} | erator Impedance to aro 
rise and fall equally with sigt ol o the ratio of generator 
age and the instantaneous voltas , to output impedance i 
ference is always constant that of a well-designe 


tage 


The amplifier circuit ‘The 12BH7 grid 


are ¢ 
The amplifier in Fig. 3 delivers 30 pull by a 12AU7 cathode 
watt with a freque ney response flat inverter The input t 
within +0.1 db from 20 to 30.000 evele a 12AX7 direct-coupled 
and within +0.5 db from 15 to 50,000 grid of the 12AU7 to 
cycle At 15 watts ou response frequency phase shift 
is flat within +1 db fron back is taken from a 
100 ke Harmonie distortion i ondary on the output transf 
than 0.33% at 30 watts output between fed to the cathode circuit 
stage 
t-a—Ordinary primary winding. Using the separate feed! 
lig \ bifilar-wound primary. os i greatly increases the stab 
amplifier When  feedbac 
next step in the development of the ; from a load winding, a 
unity-coupled circuit was to change the pacitive reactance will 
connection o one of the identical D J é phase shift within the 
windings is in the cathode circuit and a 4 former and feedback may 
the other in the plate circuit. Each ; tive at high frequencie 
winding was then tapped at the center minimized with the separa 
asin Fig. 5 winding 
Each tube now operates as a split The MC-30 has separate 
load phase inverter with the power | se bias supplies. The output 
output developed equally in the plate ™ 7 ‘ ates class AB so large filter 
ad enthede coll When the input Fig. 5—Developing unity coupling be- 


- are used for adequate de 
: tween halves of the primary winding. 
ignal makes the grid of Vl more 


low output impedance at 
positive, current flow upward from 10 and 20,000 cycle Intermodulation quencies Good regulatior 
yround to the cathode of V1 and then distortion is less than 0.5 when peak tained by using a 5U4-G 
from its plate through the lower half power output is below 60 watts for low-resistance power transf 
of the plate winding to B plu V2 any frequency between 20 and 20,000 filter circuit. Fixed bias for 
operates in the same manner using the cycles Phase shift is only 3° at 20 stage is supplied by a half 
lower half of the cathode winding and cycles and 9° at 20 ke. Damping factor nium rectifier with a « 
the upper half of the plate winding is 12 or better at the 4 and 16-ohm R-C filter 
Since the plate and cathode coils are outputs and 16 at the 600-ohm ter The amplifier deliver 
identical and bifilar-wound with a cou minals with a 0.5-volt a.c. input 
pling factor approaching unity, leakage The 1614’s in the u y-coupled out of 4, 8 and 16 ohms are 
reactance is effectively eliminated and put stage approach B operation a low-impedance secondar 
each tube appear to operate through at rated output so a A\X7 push pull put tran forme! 4 600-o} 
the full primary cathode follower is u to provide the line may be fed from 
The secondary winding sees the tw low-impedance soul equired for cathode winding of the bit 
primaries as a single winding . driving the grids. T} 614 grids are In subsequent article 
effective turns ratio can be halved and direct-coupled to the er cathodes the development and oper 
plate-to-plate impedance reduced to The output tubes req arge signal output circuits in the Nat 


Va 
} 


one-quarter the optimum value for the voltage on the grid iuse of the series, the Electro-Voice ¢ 
ne tubes operating in a conventional degeneration in the ode circuit Stephens OTL (output-trar 
push-pull circuit. With the impedances Each driver plate i t-coupled to amplifiers 
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FOR Ea RS 3S Bee wee ONLY 


The Rebel V corner horn; 
Electro Voi el ltra-Lanear 
ceramic cartridge; nev 


records review 


By MONITOR 


HE Klipsch horn has won wide realistic rendering 
popularity both in its original which makes the 


1 


front-loaded form and the alley awesomely pleasant 

simpler and cheaper back-loaded within its capabilitic 
one Especially interesting to those good the speaker. Ca 
with small budgets have been the un and back waves oc 
finshed horns offered by Cabinart at peaker capable of g 
low cost. It was inevitable that even cycles 
However, I have re; 
Klipsch corner horn would be offered out that, though a gor 


b 


tually a very mall version of the 
' 


and Cabinart has come up with a model is lost when the fina 
for 12-inch speakers which I suppose not reproduced, there 
is as small as a horn can be and still of loss of musical qua 
have any point. The Rebel V is only everything the comp: 
20 inches high and 15 inche wide on the effect may not lhe 
the front baffle. In a corner it will powering as he intend: 
occupy a pace about 1&8 inche iong hear will sound very 
each wall and only about 15° inche The Rebel V_ repre 
deep. It can be mounted—with a hange1 much more cleanly ar 
provided for that purpose—at the june reflexed or resonate 
tion of the wall and ceiling where it mall size. I noted 
takes up no otherwise usable space onances. One of the 
Cabinart make no extravagant claim partitions is common 
for this enclosure. I used it with an of the folded air colu 
RCA LS12 speaker and found it very mall that its resona 
pleasant and satisfying into the mid-rangs 
Nobody in his right would radiation is dominant 
expect a horn thi mall to do the job able (if it exists at 
larger horns and elaborate combina or two in the r: 
tions of speakers can do in very large and 200 cycles where 
enclosure and we concede it won't is apparently in phase 
The Rebel \ appear to be designed wave, but this, too, 
for a cutoff of about 60 cy Down vhen listening to mu 
to that point it 1s about as good as the Organ music l 
speaker will permit it to be and that gratifyingly pleasing 
means about as good as any horn the pedal tones of th 
Its response does not stop at 60 vith open pipes whos 
cycle There 1s ome fundamental fall into the Rebel \ 
response below that which can _ be range. What pleased 
accentuated with bass boost in the most was the excellent 
amplifier But on the whole one can drums. Horns are mn 
say that its useful range is from around ticularly good in rep: lipo . 
50 cycles up. That mean that the after all, drums are dia; ie? né Rebel V ‘ io ) Klipsch 
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ystem 


om 
onance 
Manes and 


transient pon aker are 


ved. The 
half about imev 


bottom 
itable 


mall 


impro 
octave and a 


in a small system, is : i ly 


price to pay for it ! ! and low 


price. I'm sure that those who use 


yitn a wood peaker in the § > cla 


better will be pleased with and it 
rhbor 


horn 


more plea 
than : 00 
capable of going all the wi 

The Rebel \ 
differing only in outside fin I like 
hich 


rough and ready for just 


ma well be ing if 


in apartment house 


come model 


the utility model (w come vith a 
handle and i 
kind of treatment) for 
able use in high-fidelity pt 
Incidentally, the 


corner 


about any port 
addre 
Rebel V can 
ilthough it 
falls off 
even then, how 
that of the case 
ven 


ible 
ystem 
without a 
efficiency below 100 
greatly. The 
better 


be used 
evel 
quality 
ever, i than 


mall reflexed enclosure 


erally used for portable PA system 


type or 


Ultra-Linear ceramic cartridge 
The Ultra-Linear, like the Titone | 
reviewed ome month ayo, ses 


barium titanate element but with some 


significant § difference in 
The Ultra-Linear is a 


application 
ingle-needle 


cartridge available with either the mi 
needle 
ary 


new and old 


crogroove or standard 3%-mil 


Iwo cartridges are therefore neces 
for best fidelity on both 
records. On the other 


permit 


hand, use of a 
hort, tight 
needle to element, thereby 
sonant effect 
further 
shaft 
silicone. The suc 
can be heard in 
urprising freedom from the 
peaks previously associated 
with piezoelectric cartridges. The 
from 
point and 


fixed needle cou 
pling of 
avoiding re 

Resonance is 


needle 


minimized by 
damping the as well as the 
with 


cess of these measure 


element viscous 
rather 

resonant 
great 
around 


est departure flatne is 


the turnover even thi is 


partly ascribable to the equalizer 
As I pointed out in my review of the 
the problem in applying the new 


that of providing 


litone, 


ceramic cartridges is 


Electro-Voice Ultra-Linear cartridge. 


48 


proper equalization for modern record 


ing curve Literature 


the cartridge points out 


tion can be obtained by 
istance } to 10 meg 
circuit of the iny 
changing to a high resistan 
duce 


yrid 


contact-potential | 
throw the 
eration 
Electro-Voice as 
500,000-ohm re 
megohms is unlikely 
effects. On the other 
tage is used as the inpu 
othe 
grid re 
high-fre 
A simpler measure 
tridge with a capacitance 
ing gives E-V’s 
grid resistor value 


may stage int 
eure 


Inv a 


tape recorder or 
the increased 
duce excessive 


/ 
j 0 


recommendatio 
various 
figure is the loss in 
the shunting. 


gain 
2 megohms 200 
1 megohm ROO 
500,000 ohms O02 


250,000 ohm 0044 


Some amplifiers and cont: 


follower as the iny 


cathode 
14 = ¢ " - 


aan 
4k 


a 


Fig. 1—Schematic diagrams show cir- 
cuits for equalizing ceramic cartridges. 


5 [ T anni 


Ultra-Linear cartridge re- 


sponse. 


Fig. 2 


high-level inputs. In that case the high 
input resistance of the cat follow- 
er should provide excellent equalization. 
But the typical amplifier or control unit 
uses a 500,000-ohm volume 
the high-level input. The 
adequate equali uch 
Worrying about this the 


came upon ar 


hode 


control in 
problem is to 
provide zation in 
an instance 
other day, I extremely 
simple solution. It imply of 
applying negative feedback ound the 
(Fig. l-a). A single resistor 
and capacitor are the only part 
sary 

rhe curve of Fig taken 
this circuit with the ime control 
about two-thirds on t ow the re- 
the Cook 10LP test 
record. This is recor vith a flat 
treble, and since the (like 
all piezoelectric cartri las a slop 
ing treble the curve a 
1 ke. The significant 


consist 


input tube 


neces 


with 


sponse to 


beyond 


about the 


curve is the linearity beyor 
curve wit! 
line, you will that the 1 
from flatnes a 
2,000 to 17,000 cyel 


you compare the 
note 
departure 
from 
recordings 
treble 


have pre-empha 
and the slope of the 
de-emphasis net 


volume 


serves a8 a 
When the 
lower, the ba l boosted: 
higher, the ba 
high 


cont 


turned 
and the 
puts, such as a 


boosted 
radio o1 
the circuit provides 

of the ba which i 
hi-fi 
stage has no 
circuit of Fig..1-b can be use 


boost 
good peaker system 
input volume 
provide a very similar curve 
le slope beyond 10 ke 
the circuit highly; it 
better quality than any othe 

In this circuit the Ultra-I 
duce atifyving 
doubt much that the 

1] 


ears could tell the differer 


seen 


very gr: 


very 


duction between it 


and that 


uminy the ma 


magnetics, a 
equalized to produce sim 
both end The tests 
Garrard RC-90 changer. The 
distortion was about 50 
with the G-F cartridge, 
Clarkstan IM record and 

of the Cook series 10. He 
Ultra-Linear in the 
some % inch farther thar 
this results in in th 


Garrat 


a change 
angle. 

I have 
ences In 


that 
tracking 


noted very 
angle 
siderable increases in 
and therefore judge that if 
ing were perfectly adjusted tl 
tortion would be about on the 
as with the G-E which in 
better than any other 
ested in this respect. 
So, here at last is a piezo 
tridge which qualifies in every 
for high-fidelity use. It dor 
equalization but 
several and 
When equalized it 
pare favorably with all but 
finest and most expensive 
ribbon or modulating cartrids 
Many enthusiast 
hard to believe that a 
tridge can provide the 
of this unit. A trial of tl 
convince them that this ty; 
place in the high-fidelity fi 


cartrid 


can be e¢ 
simple 
properly 


inexpen 


audio 
piezoe 


splend 


New records review 
Audiophile 


an audiophile and represe 
to achieve the 
ness to the original with 
conventions or competition 
special hi-fi effects. They 
pressings 

groove spacing and a | 

the 78-r.p.m. speed. Thi 

has a marked theoretical advant 
and playing back 


records are 
most comple 


commercial 


recording 
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AUDIO—HIGH FIDELITY 


LO.000 evele Echoes of the Thunder storm 


The 2.5-mil needle of the normal 7% Crazy Quilt ; : 
r.p.m. system has difficulty tracing the Audiophile AP-20 (33 r.p.m.) 
eding tk the den 


h note nm it is larger than the : * ah 


it the quality 


gh frequen ie above 


hig 
it of the chisel-shaped cutting needle \udiophile has issued 
On the other hand 35 r.p.m. i Of these this i 
to provide enough room fo ie V it possibly . rat 
= ‘ lemonstration t HOVHANES: Incidental Mus 

rapid undulations of the ! len ' , ; : 

’ 10 | T 1 play th ' Flowering Peach 
above |: eC on inner the inderbur i 

: are Capeeiairs — Suite Is there Survival 
vroove of a dis ‘ ) ‘ Orbit No. 1 
’ - , de in 8 
\ dopnile claim to ¢ av frequ liv frightening res Composer conducting small ensemble 

ip to 18 or 20 ke and the almost unique tem that can take % VMGM E-S164 
brilliance of the high end appears to 10 eyeles and 


testify to the truth of the claim. Aside when 


from this, however, the review cope | —— 
received testify also to the neticulou 

are and pain taken in every 

the recording proce They 


| 


corded with a modified AES curv al al i P 8 H 
A‘ Concerto for 


over of 0) cycles ana i Dp | ! « be ‘ ible ul 
, ) thins f mor 
10 db at 10 ke. But they are so remark hing 
the fau of the enke Concerto far Viol 
ably low in distortion that they can b xtrem Concerto for Viol 
treble equal faucet filling a ‘ Reinhold Barchet and | Beh, violins 
- nnounce thi Pro Musica String Glrothe ra of Stutt 
} re it i nt ta | - 
pectacular brilliance at norma se ary gart Vox PL-9150 
' le ne 


played back with a flat 


and the boost thus provided produce 


level with equipment whicl I iperb tran t res GRIEG: String Quartet (~ Major 
t cles \ } RACTIMANINOFI String Ouartet in ¢ 


nth 


contribute little or no distortion ‘ illiantly 
f this will r f n Minor 


With one exception, none of the \ 
hi doesn't 
Guilet String Quartet 


diophile records reviewed had any spe » Sesentiebide 1 A pps ny 
cial hi-fi effects. Their virtue is entirely merely fine from tk MGM F-31338 
in faithfulne realism and presence erfed dog winnowing the | f MENDELSSOHN: Trio lin D Minor 
‘ ‘ ] ‘ ale potatoe in a ‘ Trio No Zin ¢ Minor 
which are unsurpassed and only occa 
99 Trio cle Bolvanoe 
ionally approached by 33-r.p.m. dis Eneave Vox PL-9160 
fact, it the very next thing to the i 
ne wa heen Rage Agee : a RAVEL: Introduction and Allegro 
aithfulne oO it ine 1 Juinte re . 
Audiophile AP-17 (33 r.p.m.) vor Herp, Fiute, Clarinet and Strings 
I : “p.m. DEBUSSY Dances. Sacred and Profane 


master tape 


r \udioph apolowize 
They do, however, offer at . . t sale pe! tii “4 her , Harp and String 
stalog anc them ‘ } i 
measure of ystem distortion: f t , f the mo t , SCHOENBERG Transfigured Night 


hear any distortion, you can safely : iwind group short « String Quartet 
cribe almost all of it to you cm wo : . pitol P8304 
equipment. I rather doubt that the 
critically golden ear could discern 
distortion on the records themselves 
The catalog is largely devoted 
of the Chicago and New Orlean 
and all the dises are about equ 
in quality, with the later nu ! : Note: Records below are 12-inch LP 
They are availabl and play back with RIAA curve unless 


ing a slight edge 
otherwise indicated, 


from many radio part 
well as re ord hops, ¢ ‘ " BARTOK: Musie for Strings. Perceus 
ire obtainable from idl te sion and Celesta 
ord Ine Saukville, ! MILHAL D: Concerto for Percussion and 
Small Orchestra 
CHAVEZ: Toceata for Percussion 
(Capitol P-#299 


Dixieland Jazz 
Harry Blons and Band 
Audiophile AP-1 


NEW FRENCH TY STAMP 


i 


“EVISIA 
err | % 


Sy vie opated ( hamber Vu aie 
Red Nichols and Band 
Audiophile AP-7 


+. 


I 


cp=recum 


mc 





the family 


France recent] j ee yecial tele 


BACH: Toccata and Fugue in D Minor STRAVINSKY: History of a Soldier 
Prelude and Fugue in k Minor Emanuel Vardi conducting Inetru 
Robert Noehren, <olo organ mental Ensemble 
Audiophile AP-9 Vox PL-8990 imately | Nahe . ‘ typical 
‘ French TV antenna ‘ is the TY 


vision stamp 1 ‘ ‘ tron of 15 
frame Phis particul f ipprox 


antenna on the koff | ' lhe wave 
around the hkiffel J orinted in 


light blue 
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TECHNICAL REPORTS 


The Vocatrol— 
adapter socket is 
at left. 


Whiatt’S NOW Bh... commerce xr 


Tape Applications and 
Transistorized Receivers 


SOL HiILLER 


HILE some commercials are drops more rapidly than in music and input signal is _ not 
better than the program on deep drops occur more frequently. Thi negative d.c. voltage 
which they occur, many are ignificant difference is electronically audio amplifier during 
quite objectionable. Who exploited in the Vocatrol. The average Vocatrol’ monitoring 
hasn’t sometimes wished for a gadget rapid drops in level of speech sounds, remains unimpaired 
that would eliminate the sale piel incidentally, show a decrease rate of A bandpass filter in the 
during some jam or long-hair music about 400 db per second; a total ampli plate circuits of V1 passe 
ession? The Vocatrol Corp. of Cam tude drop of roughly 20 db and a sounds in speech but reject 
bridge, Mass., is putting out such a duration of about 50 millisecond A sibilant sounds (such a 
device, and an ingenious little circuit block diagram of the circuitry used is sounds tend to reduce th 
it i shown in Fig. 1, the schematic in Fig. 2. of rapid level drops which 
Vocatrol, as the gadget is called, The input signal is taken from the able, since such a reductior 
“listens” ympathetically to music; audio stage in a TV set or radio by an difference between musi 
when speech comes on, however, Voca adapter socket (see photo) into which as seen by Vocatrol. 
trol cuts off the radio or TV set. How’ one of the receiver's audio tubes is The audio control i 
uch a differentiation between speech placed (Fig. 3). This input signal is and rectified in V2-a, 
and music i possible is extremely monitored by Vocatrol, During speech, This stage produces a d.« 
interesting a negative d.c. voltage is fed back to portional to, and a me: 
tjoth music and speech sounds go the grid of an audio amplifier (the input signal level. Unkle 
through rapid increases and decreases same tube which connects to its circuit were converted to d.« 
in level. In speech, however, the level through the Vocatrol adapter). The Vocatrol would be unable 

































































Fig. 1—Block diagram shows sequence of circuits contained in the Vocatrol. Each unit plays an important function 


6SN7-GT 6SN7-GT 6SN7-GT 
6SH7 6SN7-GT 


tbe 1 : rihe , 
aa e 


Lael 








+ > - 


Fig. 2——Schematiec of the Vocatrol, an automatic music—speech discriminator. The values of all components are shown 
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between speech and music, since the 


basis of comparison used is the d« 
level of each 

The filter in the output circuit of 
V2-a rejects impulse noise—the most 
prevalent type of radio stati Such 
noise must be rejected to prevent it 
from affecting the d.c. level relation 
hips of speech and music signals. The 
time constant of the filter i uch that 
the V2-a output correctly follows the 
rapid drops in speech, but doe not 
e pond to the noise 

Logarithmic amplifier V3-a produce 
i constant voltage per decibel of 


change, regardle of the 


Fig. 3—Vocatrol connection to receiver. 


f T ~ 


| 
TRANSISTOR # 
, > 
fej 
—-4 
_ 


Fig. 4—Interstage coupling network in 
transistorized receiver if. stage. 


AUGUST 1955 


level at which the signa 

This stage prevents shif 
ound levels from affecti: 
ences between music a! 


24-db drop in signal produ 


much output voltage in 
a 12-db drop, although the 
ing input signals differ 
by only 25%. 

The time constant 
entiator circuit feeding, 
V2-b is such that the 
changes in the level of 
are not attenuated. Slow 

uch as the gradual an 
tions characteristic of m 
ever, greatly attenuated 

Rapid level drops in 

it of V2-b produce 
V2-b output 
produce negativ 
Vocatrol i ni 
level increase 
peech do not diff 
th respect to thi ct 
permit its exploitatior 
pulse are therefore re 
amplitude pulses of eith« 
rejected as well The re 


rapid level drops (as we 


of small amplitude oc 
If these were not filter« 
might ometimes inter} 
peech and cut it off. Or 
enough to overcome the 
of V2-b are permitted 1 
this circuit, 

There are certain ki: 
material—patter song 
orchestra accompanime! 


which may be cla 
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amount of each 
ake il redient to 


ed 





TECHNICAL REPORTS 
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he 
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ha 


placing 


tape 
Maynecord 
of di 


purpose, 


tion 
accord 
th: 


almost 


how it 

to 

ration The ame 
VagneChef cake 


per fected 


appile d 


peiny 


opert 
yu indu ial and clentifie 
ition 
Vagnet 
compared with 
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machine ome 
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ventional 
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filled 
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con electric mixer 
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Light 
phase 
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board) 


operation 18 
imply na te 
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tape Correct 
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baking 
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rec 
amount 
powder, 

machine 
ha 


operator 


required 
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of 
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a tape 
back 


Variou 


play 
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the proper 
turned 


amount 
ingredient now 


into the mixing bowl, in 
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everything ha 
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equence, mixer 1 on 
When 
mixed and blended, the 
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been properly 
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approx 


mixer 
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take 


ake 1 ready 


| he 


now 
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title 
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Transistorized radio circuits 


radios are 


What differ 


torized broadcast 

the 
receivetl 
them?” 
t 


lransi 


already on market 


ence in desi, 
expected in 

First, why i 
favor? A 


decrease 


ansistorization 
of the 


receiver 


win 


ning few advantage 


ure in ize and 


weight, more efficient battery opera 


tion (of reater a 


of 


portable ets) Vv ur 


ince troublefree operation 


(tran 
life } 
tor ized 


istor 
rhe 


1dhlo 


have an indefinitely long 
block diagram of a 
different 


mdcast 


ans! 


i not basically from 
a conventional |! 
T he re 
difference 


the a 


re 
are, ! important 
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exploit 


t the 


iV 
limitation 
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One mixed 


52 


low 
therefore draws power 
(unlike a cla 
1 his 
tor 


be 
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sistor 18 a im pe 
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the transi 
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Power 


power 
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inloaded) 
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gain t 
to tube 


number of them 
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greater Sing! 
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probably 
number 


double-tuned coupling 
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tuned coupling 
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a much 
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maller number ined 

connected to 
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By JOSEPH 


Communication on 


SECONDARY WAVES 


‘ 


OT much attention is generally of a fired neon la 
paid to the fact that every an resonant circuit 
tenna reradiate part of the tube fires. In the 
high-frequency energy al is dark, there is nm 

orbs from the field of the transn voltage. Though tl 
This same principle enable very convenient for 
things illuminated by light f »b tance at which the | 
ject is not black, it reradiates a wave can be heard, 
of the light it gets by illumination factory for giving 
radiation on a certain frequen As can be seen fron 
comes much stronger if you connect a is very simple t 
resonant circuit to the antenna. Though ondary wave with p! 
imilar effects were heard in the days In Fig. 3 the sim, intenna, 
of crystal sets and one-tubers, it is ‘ modulator for 
well known that it is possible od hown. A carbon n 
ate the econdary radiation of ;% lace of S2 in Fig. 1. |} 
antenna by connecting | yn ip by the micropho 
ircuits described here. So witho ‘ al nearby receive 
oscillator you can u ary commentary to broa¢ 
smi lo! to send yn » to ise the unit a ditunie 
feet. Thi l ufficient ) ! f vou install the 1 Sricehceaiiatan 


or for electronic baby bed and tune it to yo 
The principle of any ave ou will hear if ba 
modulator i hown in Fig ( ten to broadcast 
int cireuit (L-C) is connected ‘ no hi-fi reproduct 
antenna. An antenna wire veral yard nicrophone. If bett 
long 1 ufficient, but long nn the circuit of Ff 
ff any form give bette: essentially a 
resonant circuit cor f : oad one already, 
cast coll and a normé ) ) i based on 
ariable capacitor ine t ‘ ati pedance of a 
vyhose carrie? vo ar » modu te vhen a voltage 
nal trengtn of ! i not tne output The aud 
Important. Of 1 i ong I the sound-powe 
trong the input imp 
blanket yo adia ‘ et and, therefore 
hort istance from your % ie secondary wave. | nesutntes 
nowered mike a sing 
how two vitehe CO | et will do. You ma 
nant circuit. The an id electromagnetic pick 
ated carrier ay itor to mix the bro 
; either by shorting ir own backgrou 
ipacitor with Sl or by eting If it is desired 1 othe gy. 5—Modul if. band 
e ground with S2. Ope: gy an LO bands (for exampl 
one of the switches at ; i v.h.f. amateur band 
500 time per second yuld j only to alter the resor 
a tone being heard in any a , modulators described 
r tuned to the same station ments on v.h.f. it 
he mechanical operation of one pecial circuits a } 
vitche would be difficult, it is ad 6. The reradiating a 
visable to ibstitute ar on | half-wave dipole 1 


ods 
vice ri ission line nodulator 


carbon mike 
At highe: 
Fig. 6 xg 





Author shown with the 
transistorized circuit 


TRANSISTORIZED 
INTERFLEX 
RECEIVER 


A 1955 version of a unique 
circuit popularized 
if) Ved) 
DR. WILLIAM H. GRA 


OME readers of RADIO-ELECTRON at a later date. It may also be of inte: The circuitry, however, i 

cS will remember the famous and est to note that the Interflex—in ; that a transistor can be 
popular Jluterfle circuit devised lightly modified form—i sec ) me a tube. It is practical to 

by Mr. Hugo Gernsback in 1925. ern TV video detector-amp! cvit with transistor ina 


Many thousands of experimenters built cult those commonly used with 
ets with this unique circuit in that Recalling the excellent 1 tunately, substituting a junct 
early period of radio history. For those tained from the Interflex years ayo, sistor of the correct type for the 
who have forgotten the circuit or who decided to see if thi ystem could be the Interflex circuit is a simpl 
were not in radio at that time, the fol adapted to a transistor in pl: a Both the RR115 junction tran 
lowing is a brief resume of its opera tube. A breadboard layout was ; the germanium diode (a 1N64) 
bled (see photo) and the resul : this circuit are Radio Recept 
extremely satisfactory both a » eli products. These elements ars 
ity and volume. This transistor adapta ably priced and work well a 
tion, using no r.f. amplification, ha Other crystal diodes and triod 
limitations for dx reception. But it work nicely but those mentioned 
performance on local stations from the particularly suited to this « 
suburban New York area left little to course, the diode performs the 
be desired. A volume control was needed cation and the transistor the 
to prevent blocking or clipping in the tion. As with the old tube cir 
transistor. On about half of the 20-odd ity and volume appear to be 
rig The original Interflex circuit. stations received, the volume control that obtained when the tra 
used alone as a rectifier—amy 
tion taken from Mr. Gernsback’'s origi Fig. 2 shows the circuit. The 
nal description is connected exactly as in 
“Fig. 1 shows how the crystal detec Interflex, but goes directly t« 
tor is directly connected into the prid : : J of the transistor rather than t 
of a tube. The circuit is not of the re : - of the tube. The emitter is t: 
flex type, nor is there regeneration in : > inductance L2 at about 20 t 
any form. The crystal in the grid cit ‘ ’ } = the top. A few more turns wi 
cuit acts as a detector, while the vac > the trength of the igna 
uum tube acts as an amplifier. The am | broaden the tuning somewlt 
plification obtained is from 10 to 20, and ¥ less turns will lessen volume 
may be wreater in some case In other creasing selectivity. This is f 
words, by using a crystal detector, the f tal engineering—the idea is t 
addition of the tube will give real am fair impedance match. Wit} 
plification The circuit i remarkable in Fig. 2 Diagram of Interfle x receiver, flex ystem, no large base . 
that there is no distortion and recep tance is required as is usua 
tion of the signal is clearer than when had to be used to reduce the headphone conventional audio circuit 
the tube is used alone.” level for comfortable listening diode. No bias resistor i 
It may be interesting to “historians” Transistors may be cor red to vi arrangement. The selectivity 
among the readers to note that it wa uum tube in an electr n if ceiver can, of course, be « 
also from thi ame circuit that Mr is remembered that the Pa ’ altering the mutual coup! 
Gernsback developed hi uccessful one sponds to the grid, the t oO L1 and L2. In general, 
tube loudspeaker circuit, the Megadyne, cathode and the collect« t late mounted parallel to each 
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The transistorized Interflex receiver. 


easily be shifted closer or farther apart t antenna at the 
to suit the selectivity required ; th lead-in is taken off. T} 
location of the builder. It wa ound ome experiment te 
that a 6-inch eparation betweer ol place to connect, but 
centers gave very selective re and much better signal 
eparated locals with no cro al ( * a very short 
peak of 

Fig. ¢ 


lial 


gz. 3 shows two circuits with sing ' experimenter 
tuning arrangements which worked \ 1 transistor 
fairly well though not as flexible zed that battery | 
ective a the tuned-primary-—tunes portant. While the 
econdary arrangement n Fig. 2 OW pecimen, metal enca 
“rv, either of these ng! ‘ vel ity, it will be damag« 
ons will give about equal vo and battery is incorrect 
vill work well on antennas abo ) ple way of reme 
0 feet long. An interesting \ 


ood pick ip from a hor an ini nnected j ne 
] 


und 3 t ! rrite or n) then alw 
waterproofed , i wrapping vr to the ymb« 
ibout at the midpoint of the antenna’ middle letter j 
t connected in seri vith he battery poe 
e positive cle 
ther junction o | t for interflex re 
of transistor Rem t 
ave you the ex pense 
transistor 


Construction and operation 


Because of the si 
cult and the assem! 
letailed description 
lired The bu 
few parts needec 

Wr packaged 
compactne 
tituted for the 

in which ca 

as the secondar 
45% » OT 10 turn of 
t jalile 2 wound over the out 


ateatatatate ta’ 
vuvuyvy 


Th winding is conn 
Fig. 3—Single-dial tuning arrangement and to the emitter 
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Solving Service Problems with a 
STRAIGHTEDGE 


ly 
sug 


any 
connected 


init 


potential 


might be 


the 
difference F 7 | It 


i matter Lolerance 


pert 


one unit 
vhen there 

le capacitance 
able init Ther 
parallel re inte 


The bool 


equal 

the 
unit value 
with thi 


The rul 


try it 


im of reciprod 


but 
You 
of that val 
1/-aef unit 
value W hi 
with 47 wef 


you want 


drawer yield 


ohm resistol 
values but not 

connect in paral! 
provide 210 ohm 


Fortunately, there are 
than the 


is the first 


npier i 
Here 


combined value of 


about reciprocal 


Phe 


one 


two resistor in paralle 


capacitor in series } equi 
divided by thei: 


unit A and 


product 
the 


become 


eparate 


combined 


Phi 


when 


formula 
the 


rule or 
you want combil 
whose 
But it 
problem of 


with 47 


problem 


two unit eparate 


known won't 
what to 
uel to obtain 
there j 
equally imple It 


tance 


‘learn thata 


it with a 47 
to 15 


wet unit 


; 


very upuf actui 


14.98 wef, close enough for a 
purpose 


The resistor 
Way 


problem 


1.000 210,000 


1.000 


270-ohm 


228 
66 ohms for p 


you can find a 
e enough to 
connect 1 in 

the combinatio 


This } 


the 


purposes) and 


with 1,000 ohms, 


provide 212.5 ohm 


more than 1 from 


ohm 


Using the straightedge 

Even though the arithmetic j imple 
it takes time like 
ing a sheet of with figure 
ches king Variou 


we 


Few of u feel cover 


papel while 
combir 
have and what we wa 


The 


or nomograph 


accompanying a 
will sol 
few 
traignt 


these problems in a 
all you ne ed 8s a 


foldec 


S¢ ale 


ruler or a 
the 


resistance 


acrTros 


tances in 
numbers as 
istance or as 
microfarads of 
you the sé 
and throughout 

The 


read 


chart is 


consisting of three numbers 


The 
apply 
two 


two outer 


to two re 
cale gives comb 
or eres capacit 
Number on t 
eft-hand se« 
on the right-har 
1.000. However 


for val iny 


tion 


{ 
1.0 


tar 


24 and a 
left hand 
traightedyge 


6. This answer 


ectio 


cro 


tion 
What 1 

(or of 
What « 

uuf will provide 
What i the 


(or 


24 p 


apaciti 


% wut 


megohms) 1 
(or megohms)? 

What resi 
ohms will provi 

If you keep tl 
the center cale 
down and the 
cales, it 
almost unlimitec 


tions which will 
pacitance or re 
Next. 
and at 
right-hand 
traightedye 
to 110 


place 
on ft 
ectl 


ere 
Di 
10 would cha 
heck these 
left-hand 


by 
11. ( 


on the 


eries. 


ohms or 


capacitances 


otnetr 


the 


] piece of |} 


3. The cha 


in parallel and 


You may 
meu 
microfarad 
capacitance 
ame unit or 


ear h 


prot e! 


In two ect 


cales of eit 


istance 
in erie 
ined para 
ance 
he 
I 
id 
the Ci 
amoun 
OU, my 


with 


value 
100 A 
10,006 
» O00 te 


we oF 


plac r 
t 


he 


n 


the capacitance 


f and & 
ince i! 
6 wef? 
resistance 


n paralle 


tance In para 


le 6 ohm 
ie straight 
while mo 
up or 


become po ible 


{1 numbe 
provide ¢ 
tance 
stra 
he 
on of 


oute! 
ysses the 
viding all 
then 


smaller 


nge 


section of 


The chart graduations ha 
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SEPARATE VALUES——— r 
COMBINED VALUE Y 
4000 


200 





Nomograph for 
finding total value 
of resistors in par 
allel and capacitors 
in series—can also 
be used for deter- 2.6 
mining inductance. 




















to spare for all ordinary V Commence with 600 o! 
lem Accuracy of your resul for which the chart 
on how carefully you place the aight istance of about | 
edge, and on how well you read value 171 ohms on one oute: 
intermediate (interpolate) between maining 400 ohm 
yraduations. scale. The chart wil 
resistance of the thre 
is very close to 120 


Three or more resistors or capacitors 


The alignment chart applies to two Were a fourth re 
resistors in parallel or to two capaci with the first three o: 
tors in series. In the rare event that you tance in series with 
have to work with three units proceed mine the combined 
thus: units as just explain 

1. Begin with any two of the unit bined value on one 
values and find their combined value in fourth value on the 
the manner explained, determine the com! 

2. Consider the combined val ob four units. There i 
tained as a single unit. Use ym on ber of parallel resi 
outer scale. On the other ale use the pacitances whose co! 
third value of resistance or capacitance be found in this man: 
tead the combined value of the three 
inits on the center scale. Inductances and reactances 

Here is an example: Three parallel We are not yet th: 
resistances are 600, 240 and 400 ohms the alignment chart 
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Really Wireless 
WIRELESS 


the appearance of ad 
{rl al Carp ON pro tude 


. fy / , by fp) 
PUULOG dild p/ QHO LISTCHING 


RALPH W 


Above, the Stethophones 
in normal! position. Below, 
closeup of the instrument. 


1 


Fig. 1 The loop 


U 
6 


. ingeniou ’ nvented by of the magnetic field pa vi ie : amplifier conne« 
\ \. Foot fo t reception of best reception ovel the A ares tion 
radio or of } sutput of an served by the loop 


audio amplifier ha recently It has been found preferable to use If you look carefully at the 


been installed in some British hospita! two loops in parallel, one about 5 feet you will see that at the ba 
and in the front benches of the House and the other about 3 or 3% feet from of each earpiece there is a k: 
of Common (England) It is likely the ground. This gives the most even This is attached to the perma 
also to be widely used in place uch distribution of the field and assures nets, enabling them to be 
as clubs, where some want to listen to equally good reception whether the providing a volume contré 
radio while others desire to talk, read wearer of the phones is lying down in fact, a separate volume 
or play cards in peace and quiet; fo sitting or standing. Ordinary double each ear, which makes the 
only those wearing the light and com cotton-covered wire of about No. 18 particularly useful to those \ 
fortable earpieces (see photos) ean gauge may be used. But the Magnetic ing is better in one ear 
hear the sounds that they reproduce Broadcasting Co., London, England, The horns of the pole pie« 
rhe system is known as the Stetho which makes the Stethophone, has arranged that they alway 
phone. The name is self-explanatory brought out a more convenient and selves vertically, even wher 
after a glance at the photos, which more easily installed material for the is lying down. This of cou 
how the wishbone-shaped earphones loops. This consists of a wire of suit sary in the case of bedridde 
they recall the best known of all the able gauge embedded in transparent in a hospital 
doctors’ appliances, the stethoscope tape, which is simply pressed on the The earpieces contain not! 
There are no wires attached to the wall ever which can be injured | 
earphones or attaching them to any Fig. 2 shows the details of one ear moisture—a feature which ap 
thing. Each set of phones is a com phone. The horned pole piece made strongly to hospital author 
pletely separate unit with no external of laminations of high-permeability can be boiled, sterilized 
connection material, are so designed as to con disinfected by any of t 
Around the walls of the living room, centrate the flux from the irrounding methods 
club room or hospital ward runs a loop field. There is a small air gap between One of the most surp: 
of wire which—when energized by the them and the circula irmatul ‘ about the Stethophone i 
output of an audio amplifier—creat« tached to the phosp! nze t of the earphone sets rt} 
a magnetic field that varie with the phragm. The field doe induc volume controls sell at 
modulation The way n which the electric current in the | se those with controls at a little 
amplifier i connected to the loop 1 operation 18 entirely ! : 4 matching transforme: 
hown in Fig. 1 The 10-ohm poten rotatable permanent ! supplying a loop from 
tiometer controls the overall intensity the necessary permans polariz ceivers sells at about $1 
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whatever 
its 


notning 

“ Stethophone 

and maintenance ¢ 
In the United State 

ited by the 

name of 
i that the 
er ted t 


Into al 
loop 


rec eption 


der the 
claime 
ampiif 
wire encirci 
perfect 


To! 


1,000 square feet 


Details of the 
phone. 


Fig. 2 magnetic ear- 


lo get a louder output, it is adv 
t match the the 
the output of the amplifier A smi: 
autotransforme! 
made as follows: 
Wind 70 turns of 


covered 


output of 


can be purcha ed 


magnet wire 


TABLE | 


RESISTANCE OF COPPER WIRE 
fohms per 1,000 feet) 
SIZE-AWG OHMS 
14 2.25 
12 1.588 
10 0.999 
8 0.628 


(Use 
ection of laminated 
of the coil 1 


turn 1 


ping point any mall 
core.) 


tapping 
point 2, 


point 
tne 
\ 


and the 


point 4 


tapping 
Is tapping point 3 


(end of coil) i 


TABLE Il 


OUTPUT TAPPING IMPEDANCE 
Voice Coil Impedance 
3 4 6 8 16 
ohms ohms ohms 
1.8 2.5 3.7 9.9 
1.0 1.3 2.0 5.2 
0.55 0.75 1.1 3.0 
0.15 0.20 0.3 0.75 


TAPS 

| and 3 
| and2 
2and4 
3and 4 


ohms 
4.9 
2.6 
1.5 
0.4 


ohms 


To match the output 
the 
amplifier to 
of the 


impedance of 


with 


the ] 
connect output terminal ‘ 
tapping point 
autotransformer. Cal 
the loop a foll 
multiply the length of the loop 
the resistance hown in Table 
y 1,000 
II locate 
former is 


the 


roper 


which 
clo ‘ 
loop Conne: 
tapping pol 
transf 


rmer 
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AID ‘TO 


l is a truism that 
| nomic developme 
state has been i! 
progress in invent 
patent system ha 
entives to and } 

n. Yet even with 
and the 
not always been an ¢ 

in many 
before the inventor 


of it 


protection, 
case a 


Persons like the 
often 
of humanity that the 
the re 
yvressed far enough t 
Tesla had patents or 
marine 1906 
othe 
patents 


were so far i 


hefore 


before 
cases, broader 
may 
effect 
to run, 
One of the 
ituations is that in 
make it 


taking until 
yeal 
most 
emergency 
e a patent either be 
is on active duty in 
taker 


be« ause oO 


or the patent is 
ernment 
national defense or 
tions on material 


for the inventor t 


produe 
There 
means of restit 
such losse 
between 


would 
be a 
tor for 
contract 
Government, it wo 
(,overnment to exte« 
patent for a 
T} has 

§ nou 

It has 

ch a bill that 
3 who suffers 


period 
been pi 
before ¢ 
been arpute 
pate 
only one 
or emergency ituat 
facturet whose b 
patent were 
their 
pointed 


pend on 


facture produ 
out, 
ta ed a 


(the lifetime of a | 


plece of 


considerable expens« 
on it goings 
or trade. Then due t: 
have had to shu 
hop, filling station 


ing and 


may 
prise he may have ir 


Such 


portant 


argument 

fact—that 
tract between the ce: 
vidual inventor in w} 
performing certain 

tion in return for a 
antee that 


no other 
ilr advantage of the 
re riod of 


re rT 
yal 


time. In 

the workin, 
detail that ar 
ther 


ent 
t follow 
, which 


whole related art ti 


can 


ervice make 


t of the 


preve nt 





INVENTORS URGED 


Ix |] ( 


HARD H. DOREF* 


FLEXIBLE RADIO CONTROL SYSTEM 


( am pa: / mod / hoat 


opr rates on O meters 


LIKE to think 


of elf-defense ) 


(pernay 
that there 
of the boy till remaining 


grown men who like 


build electronic gadget ination 
of making some 


very much like that of taking 


piece of apparatus 1 
apart th 
clo« I we ruined ren o7 the 
fantasti tems of 


with 


as chil way 
we u ed to rig up 
vindow 


trings to open and close 


out getting out of bed 
It i 

that ha 

vould design a 


ist thi 


prompted the 


type of atisfaction 
thought that | 
radio-controlled model 
motorboat. The idea of standing on the 
pond holding a little 
little gray 
witches to tell a boat 


hore of a lake or 
black box (it 
box) 


turned out a 
and using 
whe re 


rolling and pitching on the water 


to go and how—with no visible con 


nection between box and boat omehow 
brings 


radio is not 


imagination. It 
home anew the idea that 
from the 
individual 


appeals to the 


very far removed magicians’ 


arts, and gives the who can 


build and operate such a tem a sense 
of power! and delight 

ystems are far from 
Army for 
planes, as 


for other pur 


Radio control 
They are used by the 
flying anti-aircraft 
well as by many group 
In fact, every 
sells 
counte! they 


new 
target 
poses well-equipped 
hobby 


over the 


shop radio control systems 


operate on the 


Citizens band and don’t require any 


legal formalities beyond filling a ques 


tionnaire Sut they are expensive. Even 


the simplest are more expensive than 


the rather flexible yatem described 


he re 
The usual “store-boughten” system 
button 
The 
receiver is a superregenerative job with 


When the 


relay closes 


includes a transmitter with a 


which turn it on momentarily 


a singie plate-circuit relay 
energized, the 


and 


transmitter | 


momentarily operat an escape 


mechanism obtaining from 
band The « 
rudder to one of three 
extreme left 


rudder positior must be 


ment power! 


a wound-up rubber 


turns the 


cape 
ment 
positior extreme right 
or center The 
taken in turn. If the sequence is 
center-left ther to move the 

from center to right you mu 
button 
then to right 
rudder 
drive 


right 
rudder 
t push the 
twice, bringing it first to left, 
no intermediate 
control of the 


There are 


positions and no 


motor 


*lectronte 


60 


tra wiiller 








circuit 


Fig. 1—Schematic d 
agram of the tran 
mitter used in the ra 


dio control system 





A system like that is sat 
those who can’t build their own, but it 
gives very little real control. It l 


cemed 


factory for 


essential to have control of all rudder 
positions plus the ability to start, stop 
and reverse the drive The 
boat (see photo) has all these facilities 
As a result it can 
intricate maneuvers, all deperiding on 
the skill of the 
It can weave its way through all 
sorts of traffic on a model-boat pond. It 
can come in for a landing at a pier on 
go alongside another boat, steering a 
curately into position and 
by reversing its engine 


motor at will 
execute the most 


shore ide operator 


topping short 


The system which makes this possible 
need not be used on a boat t can be 
used in a miniature truck for dry-land 
operation or anywhere el 
remote control is desired not 


where 
new 
and nothing original } aimed for it 
other than organization of part 
The first item is the tr: nitter 
photos) 


(see 
It operates on the 6-meter ham 
diulated by 
two of fou iVallable tone 

There l I tone for 
third 


and af for left 


band and sends out rf 
any one or 
frequencies 
forward, a second for a 
for right rudder 
They are selected by ‘ vo lever 
switches seen on top of transmitter 
Note well that the tra: tter operates 
amateur band 4) 


on an amateur 


transmitting license 1 
The frontmost 
center 
desired rudder 
loaded so that it retur: 


lever right, left 
and positions, « onding to 


moverme 


tion when the rudder has bee 
as desired. The 
acting and moves 
back for 
trols are independent so that 
can be controlled at the sar 
drive motor is in operatior 

The first step was to bui 
itself since none of the recei 
ment can be built until the 
space can be seen. This parti 
is a model of a Harco 40-fo 
cabin cruiser. It was built f1 
(No. B-10M) put out b 
Models, Philadelphia, bought 
shop in New York. 


Those whose primary inter 
tronics may sigh at the 
to do this kind of constr 
they 
scored wood pieces are ea 
of the 
copying of template is 
the pieces fit accurately. But 


rear switcl 
forward 


drive motor contro 


be fascinated once 


balsa and mahogan 


enough originality ar 

required to make this ot 

very pleasant 
different ‘ 

myself, 

and the 


time, 


fun and a 

of something 
those who, like 
from electronics 
hobby too 


Instructions in the kit ars 
a} 


but you can’t do a slapda 


expect it to work and lo 
must be tight 
equipment is heavy and t 
take in if they are 
are available especially for 
work and the color 


joints becau 
water 


scheme 
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thing you like. The boat-building part 
of the work can be extra satisfaction, 
incidentally, for people who, like the 
writer, enjoy real boats but find it im 
practical to own one. The model is built 
ist like a full-size job 


The transmitter circuit 


The next item on the agenda was the 
transmitter, since it is necessary to 
check the receiving equipment. Fig. 1 i 
the complete transmitter schematic. 
Four 3A5’s are used. Crystal oscillator 
V l-a is an overtone type using a 25,179 
me crystal. Coils L1 and L2 (Fig. 2) 
are wound on a %-inch form and the 
listance between them adjusted for 
good reliable operation when C1 is 
tuned. As in all oscillators of this kind, 
tuning Cl will produce oscillation sud 
denly at a certain point. Further turn 
ing will reduce amplitude and then 
suddenly oscillation will stop. The 
capacitor should be adjusted for a point 
just a shade beyond where oscillation 
suddenly begins and is maximum. A 
yrid dip meter is very helpful in ad 
justing the coils and the oscillator, and 
a receiver covering the 50-me band is 
helpful, too. 

Power amplifier V1l-b operates as a 
doubler. Very little power is available, 
but very little is needed. While a slug 
tuned form was used for L3—L4, it was 
hard to get a good, sharp output peak 
on the receiver or grid dip meter by 
adjusting the core. Making C2 variable 
gave much better results 

The antenna is an automobile whip 
sold for the broadcast band. About 60 
inches long when extended, it has two 
mounting insulators. When bought, the 
upper insulator held the contact. This 
was changed to the lower insulator so 
that the contact screw comes into the 
transmitter box right next to the L4 
winding. This can be seen in Fig. 2, a 
photo of the interior of the transmitte 
seen from the antenna side of the box. 

Audio oscillators V2 and V3 are built 
very much like ordinary Wien-bridge 
R-C oscillators. The frequency-deter- 
mining elements, however, are L5 and 
L6 plus the capacitance across these in 
ductors. Class-A L-C oscillators like 
this, with no d.c. going through the 
inductor, are among the most stable, 
yet simplest, types. Stability is neces 
ary because of the narrow resonance 
range of the reed relays in the boat 
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Fig. 2 


Left—Complete boat with cabin 
and antenna in place Relay 
can be seen through window 


Below lhe remote con 
trol system transmitter: 


ENGINE CONTROL RUDDER-TONE 


a PADDERS —()) 
RUDDER Os 


\. CONTROL 


TUNING 
SCREW - 
DRIVER-~ 


ENGI NE- 
TONE 
PADDERS 


Internal view. Oscillator coil is above and final coil below 








ndrical 
market 


ad tne 


be that 


1d YOO 
yro ind 


wanted 


» contre 
the ator wher nes are 
and witen in aiternat capacitance 
values to give the proper frequencies to 
the desired re 
Heising ty; ) im 
thoug! torted 

| 


energize 

V4 is a 
plicity ever 
modulation | impo 
given for the oscillator 
tion to a workable leve 

The A battery is 1.5 


of 9%0-volt B hatteri« al jlaced in 


parallel for 


and a pall 


greater and 
wreater keep 
the audio 
Capacitors C4, C4, ¢ 
ire type 0O3-ef tri 


capacitor for 


oscillator mm frequen 


and (6 are pre 
nmer acro tre 
ining each tone Their 
tuning secre 
and front of the 

to fine et 


ist for B 


after the 


can te een on the top 


transmitter Phe 


tone fre 


juene 


voltage chang, and are 


receiver 1 


Transmitter construction 

The transmitter is built 
i‘ x 10-inch Bud Minibox 
apart vet entl 
rather than 
Ihe 


mounting the 


corn convert 


ection hav ny 


movable cover part 
is used for 


The 
heet of 


transmitter propel 


aluminum 2% 
mounte with mall ang 


the front wall of the box 


Parts for transmitter 


Resistors: | ),000 27 ,00¢ 19.000. 4—100 000 
| megohr watt 
2% wut, 2-50 


simately sd 


Capacitors: | pul 
pf, 4.006 pf (appr 
tones), 4-0! pf, 200 volts 4 

2-75 wu 
trimmer: 4— 003 yf 


electrolytic ! erarr tri 
py 
padder 


cerar 


18 turns of No. 186 er 
V,-inch form, 1% inches long; L2—3 
16 enameled wire on ground end of | 
separation for best performance) L368 turns of 
No. 16 enameled wire on Millen 69046 slug-tuned 
form: L4—]3 turns of hookup rN 16 enameled 
over ground end of 13, LS, Lé—chokes, 26 h 
16 h @ $0 ma, 580 
quarti type for 
|.5-volt battery (Burgess 
batteries (RCA VS090 
sted 1—2 
sitive action 
2-pole 
return 
d.p.st 
antenna 


Inductors; L! 


wire 
L7—choke ohms 


Miscellaneous: |-—cryste overtone 
25-27 me (26.179 mc); | 
4F or equivalent); 2-—90-volt 
or equivalent) l-—phone-tip jack ntu 
}-position ewitch (| pole used), px 
(Centralab 1452 of equ 

switch (1! pole used) 
(Centralab 1463 or eau 
AS tubes. |—automobile 
I-pin 


pole 
shorting valent ! 

spring 
valent); | 


} position 
shorting 

toggle switch, 4 
approximately 60 inches, cow! 
ture tube sockets; |-—socket for 

plate for chassis, 2% «5 inches; | 
bos (Bud Minibow CU-2110 of 


Boat kit: model of Harco 
cruiser (No. 6.10 M), by Ste 
phia 


type: 4 minia 
rystal | metal 
62 V/, « 10-inch 
equivalent) 

4“-foot deluze 
ing Models, Ph 


abin 


ade! 


Fig. 4 
tuning 
switch 
The 
the 


witches are mounted on the top 


shows how the capacitor for 


are mounted on the drive motor 
and a ground leg on the chassi 
padders mounted to the top are for 
rudder switch 

The batteries are placed in the 


the chassis 


main 


box below and strapped in 


62 


ee ee 


™ v5 9O VOLTS 


Fig. 3—View of transmitter rear 


Fig. 4, below—Closeup view shows 


Terres ARt 
AGIGO ENMNGINEELR EO FOR 


Peea Lt STENING HOWAS 


CA BATITE® 
SAGIO ENGINE 
<= a . 


place with a bent strip of 
to the box at both 
pace. The modulation ch 
rectly on the box to the 
batteries in Fig. 3. Filter 
is atop the choke. The pow 
test jack are near the bottor 
The transmitter is a 
pact. However, the 


ends o 


com 
elect room 
enough to move around you 
if you are careful to | 

You should be to «k 

than I did, ome 

be made after 
The final result 
now be built sti 
that the tone-fr« 
C9, C10 and Cl 
A good way to s¢ lect t 
resonat a in the 


able 
since 

mechanica 
were set 
1 can 
except 
itors (CA, 
apacitor 
is to connect the 
in series across t i-ohm wind 
outp tran 


recelvel 
ing of a receiver forme! 
Turn on the transmitt« ne the re 
ceiver to it and, 
are new, set the audio pa 
full with 


assumi! batteries 
to almo t 


capacitance, tightening 


Components 


engine 


are on small metal plat: 


switch and tone-tuning capacitor 


them. A decade 
though miscellaneous valu 
through (¢ 


values arou! 


capacitor 
with clips for CS 
used. Substitute 
until the 
through a peal 
the relay Thi 
center resonance 
output o the 


| 


padde rs can t 


of audible 
audible 
point. Red 
ceiver sound 
and completely laud 
is not near the pea 


mall 
the tone 

To tell which relay is 
touch the finge! 
ing one will show obvious vi 
ockets for these 
made by ¢ 


them with 
relays ar 
(No 


made | 


units inch 


relays are Frahms, 
Biddle Co., Philadelphia 

be obtained directly 
Other resonant 


must 
manufacturer 
exist and 
atisfactory, though impedance 
different 

Next 
mechanical 


almost 


probably 


recelvel 


the 


month, the 
portion of 


will be discussed 
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The technical specificatio 

tivity is 0.025 volts RMS/ 

down only 1.5 db at 3.55 M 
Extended sweep generator 

normally encountered at t! 
Other features are 

wiring harness 

built-in — retrace 

boards— step attenuated a 

and vertical amplifiers 

extreme 
An « 


chrome o 


Weathhit PRINTED Circuit 3” 
OSCILLOSCOPE KIT 


Weathiir 


PRINTED CIRCUIT 5 


for se 
r . 
cope in th vice « ills, 
ix@é 


© ham 


¢ shop or lab many « 
'e58 only 11 Ib x 11% 
nted ¢ 


ers flat within 4 
MODEL O14.) 200 Ke. \ 
t 


$ 9 950 x 


ertical sensit 

RM«e iVity 

snd aati h Peak ‘ 
Sweep gene I 

ae ‘fre ion am, MODEL OM.1 

ps. R ‘ ‘ 


Sh; t 
Pg. We ic 


F. conne . ore 
leflection ‘plates ee and 1, $4g50 
o 
Shpg. wy 
26 Ii 


Aeathhet 
PRINTED Aeathhet Aeathhit 


CIRCUIT 20.000 ohms/volt DIRECT-READING 
VACUUM TUBE MULTIMETER CAPACITY 


VOLTMETER KT METER KIT 
KIT . 3 Va 





‘0 MODEL V-7 “n y 
: $245° poe s e re ‘ eT ) MODEL CM.-1 
Shpg. Wt. 7 Ibs e $2950 vee J 004 hs ' ! $29 50 


This VT'VM has set a new , — 
racy and reliability in s 
instrument Features modern 


printed circuits, and functional arr nae ner 
of controls and scales. Include ew peak-to : y; 
peak scale for FM and TV work A thhit A th ‘ 
Measures AC (RMS) and DC voltage a ca ca rs a 
o A. C. VACUUM TUBE 


0-1.5 15, 50, 150, 500, and 1500; peat 


peak AC voltage at 6-4, 14, 40, 140, 400, 140 ELECTRONIC 
and 4000; center-scale resistance readings o - VOLTMET E W SWITCH KIT 


10, 100, 1000, 10,000, 100 K, 1 meg and 
meg. DB scale provided also. Zero-center of K | | 
eration within range of front panel control 
Polarity reversal switch 100 wa 44 meter Measure ( ige onl 
transformer power supply —11 megohm input from 10 I ( 
impedance 1% precision resistors high the range { 
quality components uged throughout 300 volt 
impedance 


MODEL AV-2 full 10° apr ngs } r | ; 
Aeathhet VOLTAGE $2950 ny Roget \ eE = - $9350 


MODEL $-2 


audio er 


CALIBRATOR KIT menters. | r 
Once calibrated, this in Shpg. Wt. 5 Ibs, essential | AR, 
strument provides a measuremert 
known peak-to-peak 

voltage standard for com- 4 

parison with unknown 


voltage values on an os MODEL YC-2 


cilloscope. Panel calibrated 


directly—no involved calcula 
$115° A SUBSIDIARY OF DAYSTROM INC. 


tions required. Operates within 


a voltage range of .01 to 100 
valle seob-o-penh Shoe. Wi. 4 I BENTON HARBOR 20, MICHIGAN 


AUGUST, 1955 





Cd 


Model her aA? 
cept the it 

port ab le 
16 ib 


carry ne 
Portable « carr yine ‘ anne 
Model aon Shpe. Wt 7 
oo Mode! 
dapter ' 
oh Yow 0 thoe. * 


Aeathhét RESISTANCE 
SUBSTITUTION BOX KIT 


Provides sawitch selection of 36 
el Acct | watt standard 10 re 
ranging from | 

10 mogohme 


1550 5 


ork 


Model RS-1 


ohime to 
Nu 
applica 
radio and 
Shpg 


2 Ibs 


AWeathhil CONDENSER 
SUBSTITUTION BOX KIT 


Model CS$.-1 

5 50 
* 

Shpg. Wt 
2 Ibs 


case 
with 


wr 


Very popular compan 
jon to Heathkit KS-1 
Individual selection of 
18 RTMA atandard 
condenser values from 
0001 mfd to ) mfd 
Aluminum panel, bakelite 
includes 18° flexible 
tor clips 


and 


leads alliga 


AWeathhil DECADE 
RESISTANCE KIT 


l'wenty | precision resistors pro 
vide resistance from 1 99 999 ohms 
in 1 ohm steps. In 
$395° dispensable around 
- service shop, labo 
Shpg. Wt 
4 ibs 


ratory, ham shack 
or home workshop 
Weathhit DECADE 
CONDENSER KIT 


Provides capacit 
100 mmf to 0.11 
of 100 mmfs 

silver-mica 


Medel DR-! 


values from 
mfd in atepa 
*1i* precision Sheg 
condensers —_. 

' 
High quality ceramic we Wi. 3 tbs 


afe 
awitches for reduced a $165° 


SELECT YOUR NEXT 


HEATHKIT = FROM 


Aeathhit IV ALIGNMENT 


KIT 


GENERATOR 


for FM 
und color 
Provides output on fundamental 16 Me 
220 Me in four bands, with harmonic output 
up through the UHF char 


circuit eliminates mechan 


Here 
and TV alignment 


is the complete I! ignal source 


both monochrome 
from to 
isa ble 
Electronic sweep 
gadget ind accom 


Continuously 


nding on 


panying noise, hum, an bration 


able 


bane 


vari sweep up to | 12 Me, depe 
frequency 
Variable marker 


and crystal marker (4 


19 lamental 
thereof 

generators built-in. Cry 

kit 

sired 
Packed 


ohm 


Provision for external 
with outetand 
output impedan 
effects 
output 


good linearity 
plenty of KI 


ment for the up-to-date 


GE 


This is 
engineered 
rac 


one 


lio serv 
Covers 


with 


harmonics extend 
unmodulated R.F 
400 cps audio output 
output 


put, or 
variable 

Coils are 
plete. 


Aeathhit 


CONDENSER 
CHECKER 
KIT 


Measures capacity in four 
ranges from 00001 
1000 mfds. Power factor 
control is provided for 
indication of electrolytic 
condenser efficiency 
Testa « a pac itors under 


Model C-3 


$1959 


Shpg. Wt. 7 Ibs 


to 


actual load condi 

ks resistance from 100 ohms to 
5 megohma. Direct reading scales for all 
teats. No calculation necessary 


ee ea 


of our most popular kits 


ceman 
160 Ke 
output in excess of 100,000 microvolts. ¢ 


prewound 
alibration 


NERATOR KIT 


to fulfill the signal source requireme 


and experimenter 
to 110 Me on fundamental 
usefulness 
output 


up to 220 Me. ¢ 

400 cps modulated 
Step-type and cor 

attenuation controls 

and construction mar 


unnecessary for service 


Mede! LG-! 
AWeathhit 


LABORATORY 
GENERATOR 
KIT 


Here is a signal gen 

erator for use where 

high accuracy and 

metered performance are 
essential. Covers 150 Ke to 
30 Me on fundamentals in 
5 bands. 400 cps modula 
tion variable from 0 to 50%. KF. « 
at 50 & from 100,000 to lav. Meter 
R.F. output in pv. or modulatior 
centage. Fixed-step and variable o 


$39°° 


Shy 


»g 
16 Ibs 





ee <A Pi 


ween 7 hte 


VISUAL-AURAL 
SIGNAL TRACER 
KIT 


Ihis signal tracer fea 
tures a high-gain R.F 
channel and probe to 
permit signal tracing 
from the receiver an 
tenna input through 
the RLF. and I 

stages. Separate low 
gain channel for audio 
and aural indication 
and electron beam 


$2350 
. 
Shpg. Wt. 9% Ibs 


circuits. Both visual 
by means of speaker 
“eye’’ tube 

Also noise locater circuit, wattmeter 
and terminals for “patching” output trans 
former or speaker into external circuit 


HEATH 


A SUBSIDIARY. OF 


Model M-1 


Aeathhit 
HANDITESTER 
KIT 


The M.-1 is liter 
size to fit in yo 
et, tool-box, gl 
vartment fe 
easures A.‘ 
in 5 steps from 
Shpg. Wt. minimum of 0 
+4 maximum of 
3 Ibs. Measures direct 
0—10 Ma and 0— 100 Ma 
ohmmeter ranges of 0 
300,000 ohms. Sensitivity of 
4 1% precision divider 


i shaped 
Company 


7 Bene Sen. mae, | 


or 


$145° 


an 





won 
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Aeathhit HARMONIC 


DISTORTION METER KIT 


—_—_—_—_— 


MODEL HD-1 


$4950 


Performs the functions of more ela 
much more expensive audio distort ic 
vices and yet is simple to operate and 
to own. Used with a sine wave genera 
check the harmonic distortion out; 
amplifiers under a variety of condit 
in audio design work 

The HD-1 reads harmonic distort 
on the meter as a percentage of the or 
input. It operates from 20 to 20,000 cp 
and incorporates a VTVM circuit for 
erence settings and final harmonic d 
ings. VI'VM ranges are 0— | 
volts full scale. 1% precisior 
er resistors used. Distortior 
are 0—1, 3, 10, 30 and 100 
Having a high input impeda 
requires only .3 volt input for 


tests 


Shpg. Wt. 13 tbs 


Heathkit AUDIO 


Ih 


your Laborato 


» reference ge 


from 20 ¢ 

within 

600 Ke 

i produced 

from 100 eps through th 
Plenty of audio output 

nder no load condition 

tinuously variable or tep-type 


of lav, 100 nv, 1 v, and 10 


AWeathhit 


VARIABLE VOLTAGE 
POWER 
SUPPLY KIT 


Provide rulated 


Model ps-3 1? out or B 


and 6.5 ¥v at 4 


$3550 amps. for filament 
Output variable from 

o 0 to 5OO ¥v I at no 

Shpg. Wt. 17 Ibs load, linear from 0 

10 ma at 450 vde 

0 130 ma at 200 vde! Easential for cir 

design and development. Voltage or cur 

rent read on 4%" meter 


Aeathhit 
IMPEDANCE 
BRIDGE 
KIT 


Measures resist 


ance, capacitance 


Model 18-2 


$5950 


Shpg. Wt. 12 Ibs 


inductance, dissipa 
tion factors of con 
densers, and the 
storage factor of in 
ductance. Employs 2-section CRL dial. D 
Q and DQ functions are combined in one 
control resistors and capacitors used 
in critical circuits. 1000-100 micro 
ammeter for null indications. 1000 cycle 
oscillator, 4 tube detector-amplifier, and 
power supply built-in 


GENERATOR KIT 


AWeathkit 
"Q" METER 
KIT 


Will measure Q 
densers hl 


Model QM-1 and distributs 

of coils, etc. Uses 4 

$4450 jyia meter for direct 
os cation. Will test at 

Shpg. Wt. 14 Ibs, Ke to 18 Me in 45 

Measures capacit 

10 mmf to 450 mmf within +3 mmf. | 
for checking wave traps, choke ‘ 
oils. Indispensable for coil windine 

letermining unknown condenser 


Aeathhit 
6-12 VOLT 
BATTERY 
-ELIMINATOR 
KIT 


Furnishes 6 or 12 volt 
output for the new 

2 v. car radios in ad 
dition to 6 v. models 
Two continuously 
variable output voltage ranges: ( 
DC at 10 A. continuously or 15 A 
mittent,0-—16v. DC at 5A. contir 
or 7.5 A. intermittent Output | 
clean and well filtered by two 10,04 
condensers. Panel meters read 
current output 


Model BE-4 


$3150 


Shpg Wr. 17 Ibs 


voltage 
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Meathhir 
ANALYZE 


AUDIO 
R KIT 


Heathkit AUDIO 
OSCILLATOR KIT 


MODEL AO-! 
$2450 
= 
Shpg. Wt. 10 Ibs 


SINE WAVE SQUARE WAVE 


Aeathhetl 


BROADCAST BAND 


RECEIVER KIT 


MODEL BR-2 


$1759 





DX - 
no 


100 


AND CW 


TRANSMITTER KIT 


Chis one compact par ge contains complete former wide sp 


tranemitter, with built-in VFO, modulator, and 
power supplies. Pre le or CW opera 
tion VFO or crystal excitation ind band 


ceramic insulation 


phone meter face remote cr 


wiring harness —cor 


MODEL DX-100 


=. $1895 


Shpg. Wt. 120 Ibs. 


witching from 160 meters through 10 meter high 


quality, well 
HLF. power output 100-1 watts phone, 120 


throughout. Overall 
140 CW. Parallel 6146 odulated by push 13%" high x 16" dee; 
ind output Supplied complet« 
output. Will tubes 
ween VO ohimea ial 
snd 600 ohme. TVI re with « 


hielding and filtering 


ped motor f 
oe ll se req 
$50.00 deposit rex 


pull 1625's, Pi network interstage for C.0.D. orde 
pling for reduced cabinet and det 
match non-reactive anten: het Leas crystals.) Don't t eceived by the 
xtensive low price! This is a 
d metal cabinet designed to give you years of reli ervice 
has inter-locking seam and dependable perf: 


The high-quality tr j packed with 


mitter 


desirable features ne ¥ ‘ at thi rice 
I 


level, Copper plated potted trans 


n of commer’ 
tion , 
pera na 
. and pers 


with it 
band 


Ae knob : 
L t for th 


curren 
r plate 


| VFO. Cry 


this price * 


: t i 
tal no 


1 col 
youne 
prev 
qual 
400K 
jator 


watt 


Aeathhit ANTENNA 


IMPEDANCE METER 
KIT 


Use in conjunction with a 


GRID DIP 
METER KIT 


I in extremely signal source for measur 
valuable tool for ing antenna impedance 
Hama, Engineers or line matching purposes 
Will double, also, as 
a phone monitor or rela 
OO aia tive field strength indi 
cator 


vicemen. Covering ote 
to ‘) 
Model GO-18 ‘ use 


indication 


50 includes pre 
4 we d coils and rack 
* Will accomplish liter 





Model AM-1 

100 ua meter employed, 

Covers the range from 0 

to 600 ohms. An instru 

ally hundreds of jobs ment of many uses for the 


14°: 
m all types of equip amateur 


ment Shpg. Wt. 2 Ibs 
ANTENNA 


COUPLER Weathhet 


KIT COMMUNICATIONS 
Pose mptehing al RECEIVER we have ever 


munications energy KIT " ; the radio 
to be lost. The ig 
Model AC l will Covers 550 K« to 5 Me 
match your low in 4 bands 
tranamitter electrical banday : 
to an end-fed long separate K.F. and ‘A b 
wire antenna, Also ain controls noise Medel AR-2 
attenuates signals fimniter AGt . BFO 
above 36 Me. re phone jack—5%" PM $ 50 
ducing TVI.520hm speaker — s 
coaxial input CABINET d 
power up to 75 Fabric covered plywood S) Wr. 12 tb an 
watts—10 through cabinet. Part No. 91-10 . i} Cob s 
80 meters Shpg. Wt. 5 ibe. $4.50 oss Cabinet) 


= ov Weigh the 


kit against 


MODEL VF-1 crystals —an¢ 


$ 50 the conveni: 
t¢ ) flexibility of ‘ 
ation. This is 

x) most outsta! 

amate 
Covers 160—80—40— 20— 1 

10 meters with three basic oscil 

quencies. Illuminated and precalibr 

dial scale clearly indicates frequer 

all bands and provides more thar 

feet of dial calibration. Reflects 

design in the use of cerami 

tuning capacitor insulatior 

copper plated chassis. Simply plug 

crystal socket of any modern transmitter 

to provide coverage of the bands from 

160 meters through 10 meters. Uses 6AU6 

Clapp oscillator, and OA2 voltage regu 


power 


Medel AC-1 


$1459 


Shpg. Wt. 4 Ibs 


HEATH Company 


A SUBSIDIARY OF 


BENTON 


HARBOR 20, 


DAYSTROM 


INC 


MICHIGAN 


lator for stability. May be powered from 
plug on Heathkit Model AT-1 
ter, or supplied with power from most 
transmitters. 


Transmit 


ae So NET a 
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othe 


3 2 Meathhit SINGLE CHASSIS | 


WILLIAMSON TYPE 
Aeathhit DVANCED DESIGN 


HIGH FIDELITY 
High Fidelity AMPLIFIER KIT AMPLIFIER KIT 





This advanced-design 25 watt Hi-! 
design Peerless output transform 
uses K'T-66 output tubes. This re 
improved bass and high frequency 
and harmonic distortion. Incorpor 
that make for real listening enjoy 
ment. Power handling capabili 
ties increased to follow instan 
taneous power peak of full KIT COMBINATION: 
orchestra. Also new type bal . 
ancing circuit, and “tweeter 
saver” to suppress HF oscilla 
tion. New physical design re 
sults in attractive appear 
ance, suitable for use either 
in or out of a cabinet. 
KIT COMBINATIONS a 
- t Consists of main an , 
ol a Reser Fe tk n H thhit 20 “ 
ents, and complete assemt Hea FIDEL!! ’ 
hpe. Wt. 31 lbs., Exp. O $5975 HIGH \T 
W-S: Consists of W-5M Kit liste AMPLIFIER K 
Model WA-P2 Preamplific , 4 
t Exp. Only ...,. $7950 





1 A-98 


Mode 


355° 





Shpg wr} 
Mou 0 Ibs ’ 
Med A-7 baught Aeathhel WiGH FIDELITY PREAMPLIFIER KIT 
iplifier + high fideliy, 
; rete hi y va y ’ Model WA-P2 


ae Beautiful 
ide ae 


1 ¢ 
‘ar Juate ; . - modern oppeocrance 
Set i $1975 
Cristi a 1 P . blends with any 
CPS. Pug} 


, ow | Shpg. Wt. 7 It inferior 
ju te Struct; 

y pa 
ipped ay 4% Out 


color scheme 

ran former { 
ms. Ba put ompletely fulfills all the requireme f 

ro },/ i j i 3} 

: vided. ‘Tw, ; Teble tone , nd | ar preamplification for the Heathkit W 
MODE] 4.7% "PUl Channe} ; zs ynventional Hi-Fi Amplifier. Five separ 
xcept > irate » leve . ! 

Wy A with Preampiig Mode} vel control, Full recor 


-- aay : osition turnover and roll-off control 
; . rate ha 


‘ 
ind treble controls. © 


from cps to 30,000 eps. Hum and ne 


| 
performer will do justice to the finest 
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TEST INSTRUMENTS 


ANY 

of radio, 
test equip 
and 
show in Ww 


electronic 
4 tt intro 

duced layed at the 
IRE York. With 
xception of a few displays designed 
catcher few instru 
attention than the 
and t.v.n 


recent 
the e 
olely a “eve 


ments attracted more 


ariou multimeters 
exhibited conventional de 
uch feature i 

metal cus 
othe) 


Some firm 
ign and circuitry with 
hielded 


while 


magnetically 
(Phao 
trated de 


tron Co.) demor 
ign 


election 


offering automatic 


( Berwen Laboratoric De 
(Beekman Insti 
Scientifie De 


runype 


expanded seale iment 


ind \ 


U0. ), i 


mercan elopment 


combination volt-ohm-milliam 
battery 
with anye ind 


long be ! bite (We 
pital It 3 ! volt 


meter and v.t.v.m,. (Triplett), a 


operated v.t.v 
exceptionally atte 


ton) and several d 


ohmmeters with various ty “read 


out” indicator 
\ multimete: 


and v.t.v.om 


combinatior multi 
and two v.t.v.m.’ 


Other 


meter 
article will 
ufficient 


from the manufact 


ire described in thi 


be deacribed when material j 


available ire? 


The Phaostron multimeter 
\ the 


ostron 555 a. ‘ 
thi 


It enclosed in a 6% x ‘. 


photo (page 70) how 


the 
trument 


¢. multimeter 1 


look” in type of in 
inch 
hatterproof 
that 
that 


non 


nonmagnett ase 
protects it nst 
often 
hielded 
are used in 

Voltages—a. at 
ind d.c. at 20,000 ohm 


aga inaccuracih 


occur when conventior al 
iment 
field 


ohm 


plastic-cased ir 
strong magnet 
, OOO) 


volt per volt 
range 0~1.5, 


he 11 full 


are measured in 7 


50, 150, 500 and 0-1,500 


68 


the 


J 
Revent:tanobations tn 


equipn 


conventional test 


METERS and V.T.V.M.’S 


TECHNICAL 


range ire Lb and 500 
lo, 50, 150, 


The & : ange are 


cale de 
Ma, 1.5, 5, 0 ma, 
and 
1.5, 5, 15, 
15 amperes 
from 10 to 


db equals 1.73 volt 


an ps 
HO, 150, 
Ax 


50 db in 6 range 


00 and 1,500 ma, and 
measured 


Zero 


00 ohms. Re 


output 1 


acro 
from 0.25 ohm to 10 megohms 
are measured in 4 ranges with full 
1,000 and ohms, 1 


and half-scale value 


istances 
cale 
readings of 100.000 
10 megohms 
2 000, 20,000 


and 
of 20, 
re pectively 


and 200.000 ohm 


During a period of approximately 


three months we used d compared 


the n 
meter 


odel 555 with three milar multi 
of competitive ike in 
that varied from TY\ na 


to troubleshoot yana 


appli 
cation radio 
itomo 


pe I 


erviciny 
bile lighting sy 
formance was all 


tem 

pected of any instru 

The 555’s weight i 

it leathe the 

carrying Cust I it 
and it 

carry aio! 


but 
over camera 
type eem 
lighter 


venient to 


l det more con 
otner in 
truments or 


equipmer longe t 


cale i% inches 
1% 


Instrument 


ximately 
longer thar ‘ of 
and the 


inches bulkier 
irkings are 
larger and more le the 
extremely thin labor y type 
the in 
read than others f: 

when the light 1 right A 
lightly broader | 


ably 


pointer 


make trume difficult to 


prob 
the ¢ th which the 
555 can be read un conditions 

On the instrument ed the ZERO 
OHMS control is so e that it wa 
difficult to bring | 
quickly without 
This 


increase 


nter to zero 
both 
models 


OV ting on 


sides, did m ir on 


ek SCOTTI 


goiTror 


demonstrated at the show 
stated that thi 
been corrected early in pi 


engineers 


using a different resistance t 
The complete circuit of the 
Fig. 1. The 
movement with a re 
ohms. When the select 
is set to the d.c. voltage or 
rent ranges, the 
by 18,000 ohms to reduce 


is shown in 
15 ha 
2 000 


movement 


; 


the circuit 
measurements. Switching | 
A tapped shunt i 
the 15 
calibrated witl 
imately .024 
1% unit 
ranges begin at 
through 15 ay 
trument 


usé 


plified 
except 
shunt i 


amp ranpe 


of appro» ohn 
resisto! are 
current 
continue 
A full-wave in 
ating resi 


compen tor 


R28 are used for a. 
Qutput 


voltages are 


(decibel ) 
measured W 
circuit in Fig. 3 

In the pe 
witch an 
l hunted 
it ensitivity to: 
volt 


position of 


18,000-ohm re 
the 


0 wa te 


acro 


measurement 
the 
electo1 1 re 


per 
istance In 
the 
meter and rectifier are s} 


voltage 


range 
and an adjustable ¢ 
the sen 
Wher 
rPuT, 
except 


ohms 
sistor to 
per 


arop 
ohms volt 

switch is set to ol 
the for AC 
uf blocking capacitor that 
the neg 


same a 
in series with 
terminal 

The basic circuit 


for resi 
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TEST INSTRUMENTS 


the R X 1, R X 100 a 
ranges. A 15-volt batter; 
series with the 1.5-volt 
unknown resistance on t! 
range 

Throwing the functi 
TRANSIT removes the met: 
multimeter circuit and s} 
tect its movement again 
ing storage and transport 


Weston model 982 


The new Weston mode! 
| letely portable batte 





t.v.m. designed especial! 
needs of the modern ra 
tronic technician. Built 
48DX low-drain hearing-a 
the instrument feature 
irements 1 hown in Fig. 4. In all wiring and switching; extré 


range the resistance being ena ired 1 batte ry life; d.c., a.c., and 


rhe Weston vacuum-tube voltmeter 982. 


eries with a battery voltage acro voltage measurements 


ection of the current shunt acro volts full-scale and resist 


the meter. The 1.5-volt cell ji used on ments as high as 1,000 mev« 


Fig. 1—Schematic diagram of the Phaostron model 555 a.c—d.c. multimeter 


AUGUST, 1955 





TEST INSTRUMENTS 


An internal view 
of the Phaostron. 


The 
d.c 


Phaostron a.c.— 
multimeter. 


isting of 


measures 


divide) 
The v.t 


known 


input resistance 
Ri through R14 
the 
the resi 


con 
vm 
voltage acro it ection of 
and indicates the 


the 


tance di 
the 
cale 


ZERO 


1der 


value of unknown resistor on 
ohm 
The 
Variation 
the 


OHM 


contro! 


for 
in the B voltage and adjusts 
the left-hand zero. The 
ADJ control compensates for volt 
the 1.5-volt ohmmetey 
up the pointer with zero on 


compensates 


puinter to 


age variations in 


cell and line 





Circuit for current 
ments 


Fig. 2 measure- 


70 











the ohms scale when the test leads are 
shorted together 

The filament of the 
only 19 ma 
rent of a small flashlight 
standard type D flashlight cell 
the circuit will last 
six months used normally for 
eight hours per The the 
15-volt B battery I oO low that its use 
ful life 
determined mainly by 
humidity which affect 

A the batterie ive 
tance 


4A8DX draws 
ixth the 


CK 
one cur 
0 the 


used in 


about 
b 1D 
filament three to 
when 
drain on 


day 


approximately 


one year Is 
temperature and 
helf-life 
the internal 
resi gradually increase to a 
point where the meter cannot be zeroed 
The internal 45-volt battery can be 
checked by setting the FUNCTION switch 
and the RANGE selector to 40 
volts with the shielded test lead on the 
i5-volt terminal of the battery. The 
meter for a new battery 
but the 
until the 
after which 
replaced 
Batteries 
four screws 
ponents are 
ing four 
The defective part ‘ 1 he 
of the circuit much pigtail 


as possible attached t e etched plate 


to IM 


reads 22.5 volt 


instrument operates normally 
about 19, 


hould be 


reading 
the B 


drop to 


battery 


are replaced by 
from the bac] 
easily re wed by 
screws on the 


removing 
panel Com 
remov 
front panel 
lipped out 
leavir 


The Triplett v.t.v.m.—v.o.m. 
The model 631 T 

tion volt-ohm-milli: 

vacuum-tube voltme I'he 


bina 
ind a d.c 
vV.t.v.m. 18 
battery operated ar res 1.2. 6, 
120 volts fu 
impedance of 


i col 


with an in 
rhe 
voltages 


,00 and 


30 and 
put ohms 
multimeter section ire 


in full-scale range » 60, 


1,200 at 
and 5,000 ohms 


20,000 ohms pe 


per voit 
current ranges are 60 ua, | 
1,200 and 12 amp 
measured in four 
deflection of 1,! 
15 and 150 
decibels 1s 
ering from 
1.73 volts 
Acces 
the 
for increasing the range 
000 and 60,000 volts dx 
30,000 volts a.c. Ey 
fo! 


ma, 
rane 
M0, 15d 
megohm 
ured in 
20 to 56 


500 ohm 


mea 


acro 
sory high-voltage 


multimeter circuit) 


and 
shunts are available 
120 amps d.c 
The circuit of 
Fig. 9. The 
ventional 


the 631 
multimeter 


and similar t 





it 
Model 555 


circuit 
volts, 


Fig. 3 


ing ac. and d.c. 


, 


g 3 


VAY A AO re 





AAA WAAAY YE 


Fig. 4—Circuit measures 
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for 


and 


resistance 


T 


decibels 


measut 


WYYY 


- 


)N 





WY 
AA 


Phaostron The t cireult 
(Fig. 10) i to that used 


Weston v.t.v.m ust deseribed 


in the 
rhe 
between the center tap on the 


imilar 


meter 1 
B battery and the filament return of the 

be. The ZERO 
the initial plate current flowing through 


ADJ control balances out 


the meter by adjusting the amount of 


f through 


bucking current fed backward 


4 
\ 


Fig. 6—Bridge analogy of the 982. 


> 
Fig. 7—982 cathode follower circuit. 
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k ig. 5 
model 


Weston 


value s 


Schematic diagram of the 
982 v.t.v.m. showing all 


the meter by the batterie 
capacitor | 
tat 


prevents a.¢ 
voltages from r¢« 
causing Inaccuractie: 

The battery 
being removed 
The 1.5-volt cell i 
R « 1 range of the 
zeroed. The plate batte: 
turning on the v.t.v.m. and pi 
rEST B PLUS button. The m« 
read between 21 and 24 
30-volt v.t.v.m. scale 


The VM-30 Deca-Meter 


For maximum 
uring voltages on a v.t.' 
meter we try to select 
the voltage reading fal! 
or about two-thirds of 
flection. But this is not alwa 
Very often we wish to me: 


can be checke 
from the 
O.K 


accuracy 


curately as possible a f 
255 volts. This would be dif 
many meters that have 250 
range and 1,000 or 1,500 a 
up Measurements on the 
range of our hypothetical m« 
read quite closely becaus« 
on the scale is usually 
On the 1,500-volt ranve « 
is 20 volts and the indication 
into the most inaccuraté 

cale 

This difficulty does not 
expanded-scale decade typ: 
as the VM-30 v.t 
American Scientific De 
rhis instrument featur« 

oltage ranges in 10-. 5' ! t Phe 


mode] 


TEST INSTRUMENTS 


YA AAA AA + A i> Ae rt 


lripplett model 





TEST INSTRUMENTS 


, 
IRS 





FCA 
HULL 





The Deca-Meter model VM-30 





¥ A 7) 
A 


Fig. 9—Complete schematic diagram of the Triplett model 631 v.t.v.m. and v.o.m. Fig. 10—The v.t.v.m. circuit of the 631 


ynet of this instr 

ipplied a bucking a equal to the 63N7-GT 
lowest voltawe (zero) on the eale in 

e and then have adjusted the input 
voltage divider o 10 0 or 100 volt 
ire required for full-scale deflection 

The VM-30 is a two-tube circuit us 
ing a 6ALS full-wave rectifier and a 
OSN7-GT triode vacuum-tube voltmeter 
ind power supply rectifier. The input 
voltage—either rectified a.c. or du is 
ipplied to a voltage divider consisting 
of R11 through R15 in the grid circuit 
of V2-a. The RANGE switch selects the 
desired voltage increment 

\ positive plate voltage for V2-a is 
taken from the cathode of V2-b. A nega 
tive voltage is taken from the grid of 
V2-b and applied to the cathode of V2-a 
to balance out the initial plate current 
through the meter and to bias the } 
v.t.v.m, section properly for good line eee 4 
arity 4 negative voltage, available 
from the plate of V2-b, is regulated by 
a NE-51 neon lamp and is applied to is exactly equal to t positive input The instrument is calibrate 
the voltage-divider network of the voltage that would the meter to r.m.s. a.c, voltages. When tl 
DECADE SELECTOR. This circuit is set up read zero on any part ir range. Any nonsinusoidal, the reading 
10 the negative voltage applied to the input voltage above ¢ level causes accurate unless converted 
grid of V2-a through the RANGE switch the meter to read uy ‘ peak by multiplying by 





Fig. 11—The schematic diagram of the Deca-Meter model VM-30 y.t.v.m. 
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Exact Duplicate 
DUAL CONTROLS 
available TWO ways 


y. vou prefer 
Or would 
section sitel 


semble quick! 
| ither wa 


duplic ati 


of the cont 





either 
ceed the per 
control. Y 
valu 

long life 
either \ 
job l ri 
euttin 


you need, ¢ 





Exact duplicate ready-to-use, dual contro 


factory -1 











tap 
popular I\ 





Exact duplicate, dual control kits 
stock of | ' 
make 1.0 
speci al tow 


rretrauite 





MALLORY 


@ CONTROLS «+ VIBRATORS + SWITCHES + RESISTORS 
‘ © POWER SUPPLIES + FILTERS « MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS 
ae a) hae 





TEST INSTRUMENTS 


Build This 
CRT TESTER and REJUVENATOR 


Inexpenstve instrument reactivates 


By JAMES V. CAVASENO 


tubi and indicat opr rating « onal LON 7 


o that it will work satisf 
tester doesn’t how any 
short test 

6 volt acro If a short exists betweer 


Mark the po on ¢ nod and cathode (a commorl ce 


pointer knob on 


to repair old 1 rol tube 
clally when come I ing 3 v the position of the 
picture tubs Knowing hs point. This give 
mone Lo ) 14 I Vv When te ting a tul 


customer a ‘ e goo enough thi ame positior 
vatcl I tarted reading up on cor good, the meter wi 
truction and operation of picture tube before If the meter 
1 found a number of cause for their under test is weal 
failure. Chief among them is the trouble juvenated, With the 
known a ‘cathode growth’ which in rotate the Sl to REJUVEN 
time cause the tube to vive a dim control R3 for full voltage 
picture If thi I allowed to wo on, the ment It i nece ary 
growth will eventuall hort the cathode only a few econd 
© there will be no picture at tube should read good 

rejuvenator in thi icle will gives almost no reading 

picture tul vn adimne 


by thi condition yood a ' 7 
Fig. 1—The cathode-ray tube check 


ae ore er and rejuvenator. Components in 
dotted area are used for d.c. suppl) 

(Fig y and x i The 
total co as abo , and | 
have | j m venate 
tube i 
eldom fi ‘ ‘ now tell the 
tome! ov } othing if it doesn’t 
vor at’ 1 ire of it | have be 
come, | he even stopped selling pl« 
ture tubes until | have tried to rejuve 
nate the old one That vay | make 
near! } ame profit—-everyone nowa 
days wants a big discount—and I don't 
have to worry about the one-year wat 
ranty 

| used a cigar box to house my te 
and later installed it in the metal 
hown here. The meter 
and costing $1.50) 
designed the circuit i 
different type meter i the value 
of Rl may have to be changed to get 
1 convenient reading on it. About half 
scale is O.K. If the needle moves only 
a little, it will be hard to tell the differ 
ence between a good tube and a bad one. 
It is not practical to try to use a meter 
which require more than 50 ma for 
full-seale deflectior in th reading 
will be hard to make out. A smaller one 
will be much better, but RI will have 
to be made accordingly larger {2 
hould not be changed 

After assembling the unit, calibrate it Front view of the rejuvenator checker. 
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YOU MUST PLEASE 


YOUR CUSTOMERS 
IF YOU WANT 
TO MAKE YOUR 


BUSINESS GROW 


CBS-HYTRON 
Danvers, Massachusetts 


A DIVISION OF 
COLUMBIA BROADCASTING SYSTEM, INC 


AUGUST, 1955 





TEST INSTRUME 


COLLINS 


AUDIO PRODUCTS CO. 
‘PRE-FAB’ TUNERS 


Collins Audie Products Co is in ne way 
affiliated with Collins Radio Co 

Each Colti Tuner Kit 

punched cha 
power supply 
assembly 


= od 
the othe | ‘I 
) otner vA = eo 
otner cor | t g Y 
tandard. The - 
type, control R3 


complete with 


Fig. 2—Simplified form of the checker 


rheostat, and final! I er | Fig. 2 shows the simpler 

a stepdown 117 to rt better circuit is that in F 
X-volt heavy-du transtorn The unit is useful for ot} 

in which case ter lay I have installed an outlet 

also be eliminated t use it to test small d.c. a 


th-assemblies 

@ units, IF 

etc, All sub-assemblies wired 

aligned at the factory make 

Collins Pre-Fab Kits easy to assemble ever 

without technical knowledge. The end re 

sult ic a fine, high aquatity, high fidelity in 

strument at often tess than half the cost— 

because you helped make it AND BOUGHT 
iT DIRECT FROM THE FACTORY 


cut down the voltas i sal lu as a record player witl 
the tube being test | ty it for d.c. use; sometime 
is preferable—it v ! which plays only on d. 
one want to simplify rt drain of these is small 
elenium rectifier and filt ipacit overload the tester. I ha 
may also be omitt tt , * another 10,000-ohm resist 
do the rectifying. TI lone by capacitor to filter the d. 
necting a Jumper place of the 100,000-ohm pot acros 
fier. In this case r oO} 1 ar « the center tap of thi 
will have to be reduced alue t se I can get any value of 
the circuit will now draw | may need up to about 110 


NEW FM TUNER KIT when I align sets and ne 
ons Godel cv “nonehiv’ Parts list for tester—-rejuvenator on the a.g.c. bus. 
Resistors: |—500. |—!0,000 0,00 I don’t claim thi 
10 watts | 10.000 ohms bone 
potentiometers or var 


and rejuvenator in the 
the average service shoy 
Miscellaneous: | —meter 0 , needed. It will tell instant 
transformer: primary, 117 $, seconda is in the picture tube on 


(or see text) i—seler 
|—receptacle for d.« ro) 


Capacitors: 2—50 yf, I5 


it will make many disca! 
good enough for shop 


NEW PM-AM TUNER KIT 
New. decorative gold front like 


Kit 
i4 
6 
Gold « 
$3.75 « pel 


FPMF-38 Tuning Unit with Cascode 
Permeability tuned tubes, AFC ; 
sensitivity, May be used with 
wi if amplifier 
TL 


j-gang tuning condense Unit covers 530 
to 1600 KE Completely wired and tested 
with tuhes. 4 tube Chassis 


plate measures: 4° x 7™% , $94 
i* 6 Amplifier 

hen, bth coe, Cg. a 
~—- MAIL COUPON TODAY! -—-— 
To: Collins Audio Product ir 


P. O. Box WA RE-8 

Westfield N ] 

Tel. Westfield 2.4300 
PM Tuner Kit FM-AM Tuner Kit 
PMP .38 Tu 6 Unit Ff .6 Amotifier 
AM.4 Tuning Unit COVER 


Nam 


See weights, add shing 


Total amount enclosed $ 
Cheek Money Order 


WHEN YOU THINK OF TUNERS, 
THINK OF 
COLLINS AUDIO PRODUCTS | e view of the completed instrument. 
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Superior's new 
Model TV-11 


SPECIFICATIONS: 


% Tests all tubes, including 4, 5, 6, 7, Octal, Lock 
Miniatures, Sub-miniatures Novals, Sub-minars. P 

% Uses the new self-cleaning Lever Han Sistichas 
elements are numbered accord pin-number 
can instantly identify which element is under test 
with filaments terminating nore than one pin a 
of the pins may be placed e neutral positior 
The Model TV-11 does not use « combinatior 
used for each type of tube s it is impossible 
wrong socket 
Free-moving built-in roll chart provides complete 
Newly designed Line Voltage Control compensots 
105 Volts and 130 Volts 
NOISE TEST: Phono-jack on front panel for plugg wereal enaiifie: 


will detect microphonic tubes or noise due to fault en sa , P rections 


EXTRA SERVICE The Model TV-11 may be i as 
extremely sensitive Condenser Leakage Checker. A + ition 
type oscillator incorporated in this model will detect | ‘ 5 
even when the frequency is one per minute 
The model TV-11 cperctes on 105-130 Volt 60 Cycles A.C 


Comes housed in a beautiful hand-rubbed ook cabinet 
complete with portable cover NET 


pias CR.T. TUBE TESTER 


A complete picture tube tester for littie more Tests all magnetically deflected tubes ...in the set 
than the price of a “make-shift’ adapter!! out of the set in the carton!! 


The Mode! TV-40 is absolutely complete! Self SPECIFICATIONS 
contained, including built-in power supply, it ests all magnetica 
tests picture tubes in the only practical way to 7 inch to 30 inct 
efficiently test such tubes; that is by the use of Tests for qualit 
a separate instrument which is designed exclu method. All 


y 


sively to test the ever increasing number of Tests for inte 
picture tubes! 5 megohms 
EASY TO USE vest Tor oper 


Simply insert line cord into any 


110 volt A.C. outlet, then attach 
tester socket to tube base (lon Model TV-40 C.RT. Tube 
trap need not be on tube). Throw Tester comes absolutely 
: : complete — not j else t 
switch up for quality test... read oan raed NET 
fale 


direct on Good-Bad scale. Throw cornered, molded 
switch down for all leakage tests lite case. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO C.O.D. 








We invite you to try before you buy 


be | 
i 
i 
i 
! 
! 
' 
! 
i 
i 
| 
i 
i 
] 
: 
i 
' 
' 
' 
i 
: 
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i 
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any of the models described on this and 
the following page. If after a 10 day trial 
you are completely satisfied and decide 
to keep the Tester, you need send us only 


the down payment and agree to pay the 





balance due at the monthly indicated rate. 


(See other side for time-payment schedule 


details.) 
NO INTEREST 
OR FINANCE 
CHARGES ADDED! 


If not completely satisfied, you are privi- 


BUSINESS REPLY CARD 


No Postage Stamp Necessory Maile jrvite 























POSTAGE WILL BE PAID BY— 

















MOSS ELECTRONIC DIST. CO., INC. 
3849 TENTH AVENUE 
NEW YORK 34, N. Y. 








leged to return the Tester to us, cancelling 








any further obligation. 


SEE OTHER 
SIDE 


CUT OUT AND MAIL TODAY! 




















Superior’s new 
Model 670-A 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE 
INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 7.5/15/75/!50/750/!,500/7,.500 Volts Built-in ISOLATION TRANS- 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts FORMER reduces possibility 
OUTPUT VOLTS: 0 to 15/30/150/300/!,500/3,000 Volts tb P + + th h 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to |.5/!5 Amperes oF Sermag our merer varoug 


RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Meg misuse. 


ohms 


CAPACITY: .00! to Mfd. | to 50 Mid. (GOOD-BAD 


scale for checking quality of electrolytics The Mode! 670-A comes 40 
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Meg housed in a rugged 
h crackle - finished steel 

onms cabinet complete with NET 
INDUCTANCE: .15 to 7 Henrie 7 to 7,000 Henries test leads and operat- 


+ ti 
DECIBELS: —6 to +18 +14 to | 38 14 to 458 a 


————— GENOMETER 


} ¢ A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
‘ A.M. Radio « F.M. Radio « Amplifiers « Black and White TV 
a * Color TV 

= 7 Signal Generators in One! 


i o( BD, V R. F. Signal Generator for A.M. \/ Cross Hatch Generator 
¢ 6 TA V R. F. Signal Generator for F.M. \/ Color Dot Pattern Generator 

® ) sm \ 

A. 





Audio Frequency Generator \/ Marker Generator 


V Bar Generator THE MODEL TY-50 


R. F. SIGNAL GENERATOR: The Model TY. VARIABLE AUDIO FREQUENCY BAR GENERATOR: The Model TV-50 pro. COMES absolutely 


50 Genometer provides complete coverage GENERATOR: in addition to a fixed 400 ts an actual Bor Pattern on any TY COMPp lete with 
for A.M. and F.M. alignment Generates cycle sinewave audio, the Model TY 50 ee Screen Penern will consist of shielded leads and 
Radio Frequencies from 100 Kilocycles to Genometer provides a variable 300 cycle 4e 4 tal t 7 to 20 ' | ti : + 

a 5 hor . 
60 Megacyclies on fundamentals and from to 20,000 cycle peaked wave audio signa zontal bors or o 20 vertical operating instruc 


60 Megacycles to 180 Megacycles on oars tions. 
powertul harmonics DOT PATTERN GENERATOR (FOR COLOR 


TV) Although you will be able to use most MARKER GENERATOR: The Model TV 


50 

of your regular standard equipment tor les all the most frequently needed 

CROSS HATCH GENERATOR: The Model servicing Color TV, the one addition whict marker points. The following markers are 
TV 30 Genometer will project a cross-hatch is ao ‘must is a Dot Pattern Generat rovided: 189 Ke 262.5 Kce., 456 Kc., 600 
patiern on any TV picture tube The The Dot Pattern projected on any color TY . 1000 Ke« 1400 Kce., 1600 Kc., 2000 


pattern will consist of non-shifting, hori Receiver tube by the Model TV.50 w x 2500 K« 3579 Ke, 4.5 Me, 5 Me., 
zontal and vertical lines interlaced to enable you to adjust for proper ) , Me 3579 Ke is the color burst NET 
provide a stable cross-hatch effect convergence frequency 

} | € e ae 
chpeinenteninnl LP ATRL TIT Ng erp Ae 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-146, 3849 Tenth Avenue, New York 34, N. Y. 


Please send me the units checked. | agree te pay down payment within 10 doys and te 
pay the monthly balance as shown. It is understood there will be ne finance, interest or 
any other charges, provided | send my monthly payments when due. It is further understood 
that should | fail to make payments when due, the full unpaid balance shall become immedi- 
ately due and payable. 


[) Medel TV-11 . . . Total Price $47.50 [) Medel 670-A . . . Total Price $28.40 
$11.50 within 10 days. Belence $6.00 $7.40 within 10 days. Belence $3.50 
monthly fer 6 menths. momaly for 6 months. 











We invite you to try before you buy 
any of the models described on this and 
the preceding page. If after a 10 day tria 
you are completely satisfied and decide 
to keep the Tester, you need send us only 
the down payment and agree to pay the 


balance due at the monthly indicated rate 


NO INTEREST 
OR FINANCE 
CHARGES ADDED! 


If not completely satisfied, you are privi 


() Medel TV-40 . . . Total Price $15.65 [) Medel TV-50 . . . Total Price $47.50 
$3.85 within 10 deys. Belance $4.00 $11.50 within 10 days. Belance $6.00 
monthly for 3 menths. monthly for 6 months. 





leged to return the Tester to us, cancelling 


any further obligation. 


SEE OTHER 
SIDE 


4 CUT OUT AND MAIL TODAY! 


Name 


Address 


City 





TEST INSTRUMENTS 


Home-Built 
GRID DIP METER 


By T. W. DRESSER 


SENSITIVITY AND CAPACITOR 


CONTROL 





POWER TRANS Above is a front ¥ v4 the meter, 
and at left a side iew wing how 
parts are laid out t} nstrument 


r is mighty strange that the grid dip used to check both eneryized 
meter, the principles of which are a energized circuits. Used as an o 


old as radio, should be regarded by a grid dip meter can determine pre 


many amateurs and technicians as accurately the resonant frequency 
an instrument which may be O.K. inthe tuned circuits, locate parasiti 
lab but not of much use in the shop. quencies and tune, approximately, 
Yet, no instrument is of more practical mitter stages with the power o It 
help to the radio man. Simple and rea can also be used to peak i.f. tran 
sonably inexpensive to build, it require formers, traps and filters in receiver 
no maintenance or adjustment other And, together with an audio oscillator, 
than the changing of a tube on rare it will help considerably in locating 
occasions. With a good grid dip meter troubles in TV receivers and in align 
a technician can just about sling hi ment 
signal generator and multimeter into With the oscillator plate ipply 
the nearest creek and not particularly witched off and the instrument used 
miss them. And if he is a TV techni as an absorption type wavemeter, it 
cian, a grid dip meter is invaluable will indicate the frequency of radiated 
For the fellow who can’t afford a signal ignals, check spurious radiations and 
generator and has always lined up his with a pair of phones plugged into 
home-built rigs on a signal from the the socket—serve as a quality monitor 
nearest broadcast station—well, this is on AM transmissions. For sheer versa 
where he comes into his own! tility and all around usefulne it 
Most grid dip meters are a combina hard to beat. 
tion low-power oscillator and absorption Several conventional 


l 


if 
ereul 


type wavemeter and can, therefore, be used in building such a mete 








Fig. 1.—Schematic of the sensitive grid dip meter. Complete coil data at right. 
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TEST INSTRUMENTS 


Parts for Fig. | grid dip meter 
Resistors: |--100, |-—330, |-—2,200, | 
15,000, |-—-47,000 ohms, '/, watt 
Capacitors: |—35 pyf, 2-160 py, |—470 pyf, 2— 
20 wf, 200 volts; 2-100 wuf, variable, ganged 
Miscellaneous: |—transformer, {17-120 volts @ 
1S ma, 6.3 volts @ WO ma: |—selenium rectifier: 
1—6AF4 and socket; |-—0-200 microammeter, | 
$.p.4.4. switch: |—phone jack: socket for coil forms 


10,000, I— 


Parts for Fig. 2 grid dip meter 


Resistors: |—3,300, |-—100,000, |—i megohm, ‘4; 


watt 
Capacitors: |—50 wyf, |—.00! pf, | 
fest); |-—120 wut, variable 

Miscellaneous: | 
socket, |-—+t.p.4.1 


25 wf (see 
plate current meter; |—3A4 and 
switch: socket for coil forms 


Parts for Fig. 3 grid dip meter 

3—47 000-ohm resistors; |—35-pyf, 2—l6-pf, 200-vol# 
capacitors. |—40-uyl variable capacitor, |—6J5 and 
socket; |-—0-! ilies |—choke, 6 h, 500 ohms 
|—tselenium rectifier | transformer (see text) 
socket for coil forms 


Parts for Fig. 5 grid dip meter 

Resistors: |-180, i-—1,000, 210,000, |—33,000 
|-—100,000 ohens, '/, watt; |-—-100,000-ohm potentiom 
eter (miniature) 

Copacitors: 2-60 pf, |—ié pf, 200 
100 pul, variable, ganged 
Miscellaneous: |—0-! milliammeter: |—phone jack 
|-—9002 and socket: |—selenium rectifier. |—trans 
former, 117-120 volts, 6.3 volts @ 500 ma; socket 


for coll forms 


volts; 2— 


rial just to make doubly sure of safety. 
You can get plenty of meters but you 
only have one life! 

Apart from the meter and the tube, 
a 3A4 (or 3Q4, 354, 3V4), the remain- 
ing few parts will probably be found 
in the junkbox T he ,»5 uf 
hould be mica or paper and at 
350 The .001-uf 
to chassi be a 600-volt 
unit. The coil data for this cir- 
is given in Table II. An ace 
sion of this grid dip meter can be made 


capacitor 
either 
volt 


least working 


capacitor muat 
mica 
cult ver 
by using an isolating transformer with 
a winding for the upply 
Another simple arrangement, 
one that is not costly to build, i 


heater 

and 
shown 
in Fig. 3 
are 


The coil data and form 

Table III. The supply 
must arily be small 
size of (Fig 1). 


41Ze8 
given in 
former 
the 


tran neces 


due to the case 





TABLE ti—Coil Data for Fig. 2 


Form 


(inc hes) 





Frequenc y 


(me) Turns Gauge 





80' 28 | 
50' 28 | 
26? 21 3 
13? 21 
6? 2! 





losewound 
spaced wire 
(All 


diameter 


wire enamel-insul 











Fig. 2—Simple a.c.—d.c. grid dip meter. 


4 


| 35 
L_»4— 


‘3 
Bay 
 ._™ 





Fig. 3 





TABLE Ili—Coil Data for Fig. 3 


Frequency 
(me) 





Turns Gauge 





0.44—-0.48 165 36 
3.4-5.7 47 26 
5.2-9.5 23 19 

9-17 14 16 
15-29 8 16 
26-50 4 14 
40-80 2 14 
70-155 ! 12 

110-250 0.5  ‘g-inch bare 
copper strip 





All coils closewound on |'/p-inch form, prefer 
ably polystyrene 


(All wire enamel-insulated 











It is a half-wave type delivering 120 
volts at 15 ma or more 

The case, like that of all except the 
a.c.-d.c. version, is bent from aluminum 
to the measurements in Fig. 4 the 
laid the photos. 
The back panel of the case into which 
the coils plug is made from a 3-inch 
square of Plexiglas, fastened to the 
case by small countersunk These 
fit into threaded holes in the edge of 
the 4-inch material drilled to take two 
banana sockets. 

Probably the most awkward job with 
any of these meters is that of calibrat 
ing the dial. For this purpose a 
generator is almost a 

dial 
If no signal generator 1 
able the job could be done by 


and 


parts are out as in 


crew 


ignal 
The 
200-ke 


avail 


necessity 


original was marked in 
steps 
picking 
up the oscillator’s signals at 
points on an all-wave receive: 


points if wpe 


various 
(and at 
intermediate ible) 
interpolating 
markings. 
Still another 
5. This is the 
reasonable in price ani 
risks of 
robust, covers 
and easy to 


and 
the remainder the 


cireuit Fig 
one [| ¢ ! It is 
from the 
the a.c.—d.c. versic It is 
a wide itive 
build, ° yout of this 


+ 
6 


Schematic diagram of another simple, inexpensive grid dip meter 








(PLAT ve a 


Fig. 4—Layout of instrument chassis 


meter closely follows that of the othe: 
except that there is no smoothing choke 
and a split-stator tuning capa: 

used instead of a _ single-gans 

Coil data is in Table I. 

Most commercial grid dip mete 
a geared drive with the dial f 
part of the drive. This is diffi 
make up, but the used 
meters is just as efficient and a 
in operation. It uses an 
and the edge of the dial, prot 
slightly through the 
operated by the thumb hold 
(thus leaving the other 
forms the actual drivin; 
anism. The original dial wa 
a % inch thick sheet of Bake 
any reasonably hard insulatir 
rial will do just as well. 

All components 
miniature type as 
limited inside the 
none to spare for 


one 
epicy' 
case 


meter 
free), 


should be 
space 
unit 


large trar 


and 


or electrolytics. 





Fig. 5—Schematic of the 


author’s preference—simple and very sensitive. 
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TEST INSTRUMENTS 


Pattern shows a fl 
left is a spuriou 


UNDERSTANDING YOUR 
SWEEP GENERATOR 


Part I—Sweep generator output voltage 


and the xero-volt reference line 


By ROBERT G. MIDDLETON* 


C) 


Fig. 2—The test setup used to obtain 
the sweep pattern shown in Fig. 1. 


Fig. 3—Partial list of frequencies 
available at output of generator 


Fig. 4- Distortion in the sweep gen 
erator output voltage This is often 
caused by poorly bonded shielding 
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TEST INSTRUMENTS 


Fig. 5—Cireuit used to check linear- 


ity of the output of a sweep generator. 


°o 


o 


Fig. 6—An unterminated output cable. 
Only when cable represents half-wave- 
length will voltage out equal voltage in. 


portant question for the technician con 
cerns the flatness over the 
to be used in testing TV 


cuits.) In 


weep width 
receiver cir 

tests, the 
sweep width will commonly be 5 me; in 
i.f. tests, 6 to &® me; in r.f. tests, 10 
to 15 me 

Inspection of Fig l 
spurious markers 
output 


video-frequency 


that 
appearing in the 
from the generator 
The beginner is 
their appearance 
realized that the 
is actually being 
indi- 
ypical situation, 
the possibility of cross-beats and spuri 


shows 
wept may 
present a problem 
often puzzled by 

However, when it i 
under test 


derived as a 


frequency 
beat frequency, as 
cated in Fig. 3 for a 
under 
arrangement of Fig. 3 
various requirements in 
work, to be discussed in 


ous marker becomes 


standable 


generation 
The 
leads also to 
practical test 
detail later 

If the swept output from the genet 
flat, the pattern 
hown in Fig. 4 


ator is not 
typically as 
of flatness is a 


appears 
This lack 

erious consideration in 
work tech 
misadjust the receiver cir 

nonunl 
Howeve ff 
check, the 
demodulator probe must be properly ar 
that the 
falsely blamed for a nonuniform probe 


practical test because the 
nician will 
cuits in compensating for the 
form generator characteristic 

when making such a flatnes 


ranged so generator is not 


characteristic For example, the de 
probe in Fig. 2 can be ar 


Fig. 5 


probe 


modulator 


ranged as shown in Success in 
characteristic 

hort 
make the mi 
lead 


probe 


realizing a flat 
result from the use of 
Beginners 


lead 
ometime 

several 
and the 
termination 


take of using a ground 


inches long between the 
wenerator output-cabl 
This length of 


conseque ntial at 


ground lead may be in 
, but 
frequencis uch as 100 or 
of the 
good rule 
to follow is to utilize i rtails of the 
themse! 


several megacycle 
at higher } 
200 me, may impair the flatnes 


prol« response eriously \ 


components connecting 


82 


volt resting position as it appears in a.c. and dx 


SWEEP GEN 





} 
' 
} 
| 


Fig s 
zero-volt 


leads, keeping them short as possible 
Proper 


output 


termination the generatol 


cable is abso! ential to 


maintain a flat generator characteristic 
This is apparent in Fig. 6—ar 
ended output cable must operate as a 
resonant stub and develop varying ter- 
minal voltages at 
In a signal generator 
only one output frequency at a 
this matter is of litth 
technician can 
tenuator setting if necessary 
operating frequency i But in 
generator, the output cable 
flattened by terminating the 
cable in its 


open 


various frequencies. 


which provides 
time, 
concern, as the 
merely advance the at 
when the 
changed 
a sweep 
muat be 
own characteristi im 
pedance. 

The majority of 
erators uses output cable 


ervice veep gen 
with a char 
acteristic impedance of approximately 
75 ohms Of course, 


tors should be avoided and only compo 


wirewound resis 


sition units used for cable termination. 
As noted in the probe construction dis 
cussion, leads must also be kept to mini 
mum length in terminating the 
cable. It is best to connect the 
istor as close the 


output 
termi- 
nating re 
end of the 
practical. Again, thi 
be neglected at low frequencic but is a 


exposed 
cable a nechat ically 
precaution can 
serious consideration at higher fre 
quencies 

Fig 7 
check 


scope, the re 


that 
pattern is dis; é ar 


shows flatness 


ting po the cope 
beam (when no input 
cuts exactly 
tern. But when the 
displays 

resting positior 

cide with the zero 
in the pattern Ther 
this diffs 


position of the bea 


applied) 
midwa t the pat 
heck pat 


tern 1 


cope 


reason for 


always indicates the 
and this a 
voltage But the 
the beam in a dx 


wavetorm, 


zero 


Electronic 
reference 


 ——— 


BEAM RESTING 


POSITION - DC SCOPE 











ZERO-VOLT REF LINE 


b 


s« ope < 


switch indicates 
line on a.c. scope. 


zero-volt level of the complete v 
(including the d.c. voltage ; 
It is plain that the zero-volt ref 
level of the sweep generator i: 
the zero-volt level of the complet« 
form. In other words, the zero 
erence-line function of a 
ator can be considered a 
restorer. 

It may be asked why the 


the demodulator probe ha 


ponent as well as an a.c. one 
because the probe is a detecto 
component is equal to the peak v 
of the sweep output and the a.« 
ponent to tne amount of variatior 
swept trace. 
only by reproducing the complet« 
voltage from the 
and, as has been seen, this car 
by using the zero-volt referer 
facility of the t 
another significant possibilit 
apparent from Fig. 7-a: if 
generator does not 
reference-line facility, a d. 
provide the required function 
If the technician do¢ 
zero-volt reference-line fun 
and dos 


Flatness can be m« 


demodulato1 


Sweep genera 


provide 


+ 
; 


not ha 


; 


sweep generator 
ie. scope available, it i 
to measure the generato1 
An electronic switch car 
between the probe output 
tical input terminals of th: 
shown in Fig. & In thi 

line (¢ 


ness 


zero-volt reference 
tion) is applied outside the 
instead of inside. The fi 
put terminals to the electr 
output voltage 
demodulator while 
terminals to the 
shorted, so that the 
indicating zero voltage hal 
and the probe output the 
Two dotted lines appea1 
indicated in Fi 


receives the 
probe, 
pall of 
switch is 


screen, as 
the swept trace and also 


reference level 
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SUPER SUN BEAM 

: ! 
The new, super-sharp yagi utilizing the 
unique Tri-King dipole together with com- 
pletely insulated parasitic directors and 
reflectors! Actually two antennas in one 
for peak high and low band reception 


Clear Beam’s 5 peak 


performers solve all 
Fringe problems*. . . 














TRI-KING ; 
Model TK1500 BiG CHIEF 


Highest gain of the big screen Model BCI 
antennas! Half wave electrical n advance: nical-Yagi wit? 
spacing. Eliminates ghosts and nete va 
co-channel interference. Full 

radar screen — wind tunnel 

tested! 














SKY SWEEP 
Mode! MYS80 


A deep fringe yagi incorporating 
the new magnetic ‘‘Focai-Sharp” 
design for concentrating signal 
strength! 








CLEAR ANTENNA corp. 
affiliated with “a 


TEMPO TV products B E A pe Canoga Park, Calif. © Chicago, Il 








Warehouses’ im Seattle, Portland, San PranellOd) Wonslutu, Dallas, Kansas Clty, Chicago, Devel, —_—Batlimore 
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MODEL 7100 








* PHILCO TUBES * 
impeovetne 
PERFORMANCE OF 


= be Set = GENERATOR 





Puts You in the 
Color Service Business 
- with One Instrument! 


A COMBINED COLOR-BAR AND DOT-BAR GENERATOR 
PLUS A DYNAMIC WHITE BALANCE TEST 


From Philco laboratories comes one compact generator with all Color Bar and Doc Bar 





Generator features—a new versatile instrument that meets all color service requirements 
...on the bench or in the field! Used in conjunction with present monochrome test 
equipment, the Philco Model 7100 Universal Color Generator fully equips the service 
man to completely trouble-shoot circuits associated with color reproduction and make 
accurate convergence adjustments . . . in any color receiver made. The full-screen 10 bar 
color pattern was developed to provide rapid, accurate servicing. See the Philco Universal 
Color Bar and Dot Bar Generator at your Philco distributor's. 


Look at These Special PHILCO Features! 


1. Signals for checking and setup of: 3. Two additional crystals control internally 


Static and Dynamic Convergence; Dy- generated color signals and horizontal 
namic White Balance, Frequency of Color sync pulses. 


Oscillator; Phase of Demodulators; Matrix 
Circuits; Color and black and white linearity,  4- Fully regulated Power supply. 


- Four crystals control picture 5. Visual markers simplify identification of 
and sound carriers. color bars. 


SAVE UP TO +130°°0 COMPLETE PRICE ONLY 


By buying PHILCO, you save up to $130.00 over other 
equivalent types of equipment that give you the same service 





functions. This compact Philco Color Bar and Dot Bar 
Generator gives you the features of swo generators... at a 
much lower cost! 


Compare Value! Performance! Features! 


PHILCO CORPORATION Accessory Division 
“A” & Allegheny Avenue, Philadelphia 34, Pa. 
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Ultrasound 1s finding its wa 














ULTRASONICS 








1n1l0 


numerous medical and industrial prove 


By S. M. MILANOWSKI 


OME time may pa 
walk into any dentist’ 


before you can 
office and 
reamed with an 
uch work i 
being done. And according to 
everyone 


get your cavitie 
ultrasonic drill Sut 
already 
almost who can po sibly be 
regarded as an authority on the sub 
ject, it’s just about the nicest thing that 
has happened to dental 
Painless Parker 
payment 
Why? 
ultrasonic tool can 
hurting you 
without first 


patients since 
developed the easy 
plan 

dentist using an 
drill teeth 


and, in most 


Because a 
your 
without 
hooting a par 
your 


ulyzing dose of Novocaine into 


yum 
device that has made 


reality is the 


The electronic 
ultrasonic dentistry a 


Cavitron. It was originally developed 
by Cavitron Equipment Corporation of 
Long Island City, N. Y., to facilitate 
the machining of extremely hard and 
brittle materials like diamond, quartz, 
vermanium and gla 

Ultrasonic machining, a new 


with many 


process 
unexplored potentialities, 


has a large number of practical appli 
earchers at 
uch institution a Univer 
ity’s School of Dental and Oral Sut 


adly mistaken 


cation However, if re 


Columbia 
ultrasonk 


yery aren't 


dentistry is of great importance to the 

general public 

(Fig. 1) 
circuit 


The Cavitron’s basic circuit 
functionally the ame as the 


i 6L6<2)| 


105M LACH TAPPED AT San ' i 


+iow 


Above, schematic of an 
Right, Cavitron transducer- 


440 


industrial 
basically, a coil with ferrom 


in a radio transmitter. It 
115-volt 60-cycle, ingk 
phase current into about 1.4 kw of input 


for a 


purpose is 
to convert 
magnetostrictive tran 
Fundamentally, the magnetostrictive 
transducer is a coil with a ferromag 
netic core (see Fig. 2) When the coil 
is energized with radio-frequency cur 
rent, the expands and contracts 


SO to 


core 


produce an ultrasonic beam 
with a frequency in the neighborhood 
of 29 ke. 

A flexible metal conducto) 
the ultrasound to a drill which 


much like a conventional dental instru 


transmits 


look 


ment. This causes a cutting tool (see 
photo) on the output end of the drill 
to move back and forth with a reciprocal 
stroke whose amplitude about 1/1,000 
inch 

The cutting tools (see 
sharp like a 


photo) do not 
have to be conventional 
instrument, because they cut by driving 
fine abrasive particles (aluminum oxide 
in Water) 
of a cavity 


brush causes the abrasive 


walls 
a tooth 
particles in 
remove food 


against the decayed 

much the same a 
toothpaste to particle 
This cut 


painie be 


when you brush your teeth 


ting action is relative 


cause the cutting tool not in constant 
tootn a ecause no 


contact with a 


appreciable amount of generated 
Even if the cutting lipped and 


came in contact wit! t flesh, 


Cavitron ultrasonic generator. 


netic core. 








no special pain would be 
serious damage would be 
ultrasonic cutting 
against soft materials 

According to Dr. Carl R. O 
fessor of Dentistry at Columbia 
sity, any dentist capable of 
conventional drill with reasona 
petence can learn ultrasoni 
in a matter of minutes 


action 


Ultrasonics in industry 
Cavitrons used by machini 

transducers mounted on slide 

so that the transducers can 

down like the chuck 

Their cutting tools 

or soldered to special toolholde 


ly attached to the lower end 


up or 


press. 


transducers 

Weights and counterweight 
transducer slide column 
chinist to feed his cutting to« 
workpiece with nothing more 
force of gravity, and cutting 
the tool comes in contact wit! 


enat 


in an abrasive soiution whict 
pumped into the work area via 
flexible metal tubes (see photo) 
Most of the cutting tool 
of relatively 
type of steel is 
ort of 
Cavitron to 


oft grades 
highly re 
abrasive action that er 


machine extrem« 


material The tools may ha 


numerous configuration I 


| 
INPUT DC BIAS & 29KC 


> 4 








MECHANICAL 
IMPEDANCE TRANSFORM 


CUTTING COMPOUND TOOTH... 
4 WATER MIXTURE UTPUT AMP 
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xX i is the de ignat f 


all new audio cord'connector the m 
the long line of distinguished Cannon Connector 
top-quality microphones. It's y quiet, t 
New resilient insulator and specialized construct f 
tact asse ly protects against disagre 
erference ise pr blems en untered 
type connectors when their 


pulled f iL 

Feature treamline design, bright nickel fir 
clamp, ' prene cable relief, and the time-tested t \ 
Canr pioneered on the first audio connect 
three 15-amp. or four 10-amp. contact: 
receptacle type provid ng same Cc yntinuc 

able from distributor 


’ et Socket Assembly Plug 





first in connectors\. 


\ 
CANNON PLUGS 


CANNON ELECTRIC COMPANY 
3209 Humboldt St., \ 
Los Angeles 31, California \ 


Factories in Los Angeles; East Haven; 
Toronto, Canada; London, England. 
Representatives in all principal cities 
Distributors everywhere 


Resilient insulator 
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1. The needle from a hypodermic 
syringe may be used as a cutting tool 
in machining small-diameter holes. 

2. A standard steel screw may be 
used as a cutting tool in threading 
holes, if a workpiece is properly rotated. 

%. A tool made by assembling thin 
steel strips, so that they resemble the 
compartments in an egg crate, has been 
used in gang-cutting germanium parts 
for transistors with unprecedented 
speed and accuracy 

1. Tools resembling metal coins have 
been used to emboss figures, letters and 
other details in glass surfaces. (An 
ordinary 10-cent piece can be brazed to 
the face of a toolholder for use as an 
ultrasonic embossing die!) 

5. Bent steel rods may be used as 
cutting tools in drilling curved holes 
(the output of a Cavitron tends to fol- 
low the configuration of a cutting tool). 

Samples of work done by the Cavitron 
process are shown in the photo. The 
time required to complete an ultrasonic 
machining operation depends not so 
much on the size of a cutting tool or 
the area being machined as on the 
hardness vf a workpiece. For instance, 
a cutting tool capable of producing a 
%-inch square hole will penetrate a 
3/16-inch layer of Carballoy in 21 
minutes and a 3/16-inch layer of glass 
in only 7 minute because glass is 
three times as hard as Carballoy. 

The largest cuts thus far made with 
a Cavitron covered % square inches; 
the smallest were .0001-inch diameter 
hole 

Some noise can be heard when a 
Cavitron is operating but that is a 
byproduct, analogous to the background 
hum of a radio receiver, not ultra- 
sound. Such noise is useful because it 
enables a machinist to tune his equip- 
ment by ear as well as by instruments. 

4 Cavitron is tuned to vary its out 
put frequencies in accordance with the 
acoustical properties of different mate- 
rials. This, of course, make it possible 
to machine any given workpiece with 
maximum efficiency END 


A dental Cavi- 
tron transducer. 


Dental Cavitron cutting heads 


The Cavitron’s work area, Flexible 
tubes carry abrasives to the work. 


tog 
a 


Samples of work performed with ult: 
sonic Cavitron on hard materi: 
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FM Radios « Amplifiers and Tuners « Auto Radios « Record Changers 


PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY! 


THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


THE WORLD’S FINEST 
SERVICE DATA 


PHOTOFACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician 


Thousands of Service Technicians use 
PHOTOFACT daily for time-saving, profit 
boosting service operations. If you've 
never used PHOTOFACT, you've never re 
alized your full earning power— you've 
never given such complete customer 
satisfaction. So get the proof for your 
self. Try PHOTOFACT—use it on any job 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete PHOTOPACT Library. 





ONLY $25 DOWN 


Puts a Photofact Service Data Li- 
brary in Your Shop. Ask Your Photo- 
fact Distributor—He Has the Full 
Easy-Pay Details. 











PHOTOFACT CUMULATIVE 
INDEX 


Send for it! Your guide to 
virtually any model ever 
to come into your shop; 
helps you locate the proper 
PHOTOFACT Folder you 
need to solve any service 
problem on any model. 
Once you have the make 
and chassis number, it 
takes just 60 seconds to find the applicable 
PHOTOFACT Folder. Send coupon now for 
your FREE copy of the valuable Cumula- 
tive Index to all PHOTOFACT Folders. 
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FULL SCHEMATIC 
COVERAGE 


1. Famous “Standard Notation” 
uniform symbols are used in every 
schematic 

2. The same standard, uniform 
layout is used for each schematic. 

3. Diagrams are clear, large, 

easy to read, easy to handle. 

4. Wave forms are shown right on the TV 
schematics for quick analysis by ‘scope. 

5. Voltages appear on the schematics for 
speedy voltage analysis 

6. Transformer lead color-coding is indicated 
on the schematic. 


7. Transformer winding resistances appear on 
the schematic. 


8. Schematics are keyed to photos and ports 
lists. 


FULL PHOTOGRAPHIC COVERAGE 


9. Exclusive photo coverage of all chassis views 
is provided fer each receiver. 

10. All parts are numbered and keyed to the 
schematic and parts lists 

11. Photo coverage provides quicker parts iden- 
tifications and location 


ALIGNMENT INSTRUCTIONS 


12. Complete, detailed alignment data is stand- 
ard and uniformly presented in all Folders. 


13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number — adjust- 
ments are keyed to schematic and photos. 


Howard W. Sams & Co., Inc., Dept. 2-H-5 
2205 E. 46th St., Indianapolis 5, Ind. 


(_] Send FREE Photofact Cumulative index 
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TUBE PLACEMENT CHARTS 


Top and bottom v e show T 


14 


is positioned as ct 


ip view 
viewed from 
back of cabinet 

15 Blank pin or | 7 » key ‘ h 
shown on placement ct i 


service reference 


TUBE FAILURE CHECK CHARTS 
t ble and indi 


for such 


tube is 


harts for quick 


Tube 


17 


cates tubes generally res; sible 


Shows commor @ sympton 


troubles 
18. Series filament str ) , hemat 
sented for 

COMPLETE PARTS LISTS 
19. A con plete ar 


for each receiver 


20. Proper 


gether 


ally pre- 


quick reference 


d detaited ¢ ts list is given 


replacement f ts ore listed, to 


with installatior tes where required 
21. All parts are keyed t 


matics for quick reference 


FIELD SERVICE NOTES 


Folder includes time-saving 


the photos and sche- 


22. Each 


servicing iv 


23. Valuable hints are given for qu 


pertinent adjustmer ts 


24. Tips on safety gia 


TROUBLE-SHOOTING AIDS 
25. includes advice for lo ] 
curring troubles 
26. Gives us 
unusual circuits employed in the re 
27. Includes hints and advice f 
chassis 
OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT 


gardiess of receiver m f 


tips for 
the customer © 


k occess to 


and cleaning 


commonly re- 
eful descript f any new or 


eiver 


r each specific 


Folder, re 
turer, is presented 
in o standard, uniform 

29. PHOTOPACT is 
have to wait a year or lor 
need. PHOTOFACT keep 

production 

30. PHOTOFACT gives y 
on TV, Radio, Amplifiers, Tur honos 
31. PHOTOFACT 


bureau for the benefit of its customers 


a ent service you don't 


for the data you 
po with receiver 
plete coverage 
_¢ hangers 


maintains an inquiry service 


HELPS YOU EARN MORE DAILY 
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ELECTRONICS 


Characteristics and 


applwations of the 


new heavy-duty untts 


P. TURNER 


fail 
bec n its 


the 
tor ha 


mind 
ing of the 
very low 


O many greatest 
transi 
power output. Except in 
radio re 
the 


conventional output of a few milliwatt 


hearing aid personal 


ceivers and some test instruments, 


has been insufficient for widespread ap 


plication. Today, however, low power no 


longer is a deterrent to proyress in 


torizing audio-frequency ampli 


undry con 


transi 
fiers, servomechanisms and 
trol The 


emerged from the laboratory 


devices power transistor has 
tage 
Presently, there i 
of units providing up to 10 
put at frequencies up to 10 ke 
lightly beyond. The 


units now are providing 


available a variety 
watt out 
and 
trictly laboratory 
60-watt opera 
voltages, 
the day 
PA 


potential is 6 


tion! Operating at low power 
of car 


ystems in 


transistors bring closer 
radios and portable 
which the highest d.« 
volts (see the Radio Month, July, page 
6). 

It is the purpose of thi 
quaint the experimenter, technician and 
with these new 
electrical 


article to ac 


applications engineer 
their 
characteristics and sources of supply. 


transistors, salient 


The power transistor table lists units 
now and 
the question always asked first by the 
practical man: “What is the operating 
voltage, power output and power gain‘ 
too voluminous 


offered commercially answers 


The mass of other data 
to be printed on these pages, 
tained from the technical literature for 


may be ob 
the particular transistor of interest to 
Such additional data include 
physical 


the reader 
input and output impedances, 
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size, operating current 
erating frequency, distortion 
operating temperature, et 
the table, it is 

power transi are of the 
p-n-p type, except the 
and 2N102 and the Texa 
X-2 which are germanium 
Texas Instruments X-15 i 
ilicon 
vania 


maximum op 


maximum 


that the 
yermanium 
2NU5 


Instruments 


From een 
tor 
Sylvania 
n-p-n units 
the lone 
The Syl 
2N101 


each 


representative 
2N68 2N%5, 


are complement of 


n-p-n 
pairs 
2N102 
which 


and 
and 
other 


make po ible high power 


POWER TRANSISTOR 


Maximum Power 

Collec Output | Watts 

Manufacturer tor 
and Voltage single ended push pull 
Number Type (de class A class 8 
Hydro-Aire JP-1 pnp 22.5 o4(ce 
4 25(CE 
Hl pap 


Sylvania 


2N95 apa 


5.0(CE 


CB, co mmon -base circuit, CC, common collector circuit 


A family of power 
transistors. Shown 
from left to right 
are the Sylvania 
types 2N68, 2N95, 
2N101 and 2N102. 


single-ended push-pull an 


pletely transformerless, cor 


Not 
transi were availabl 
purchaser at the 
little doubt 
them the 

Even the casual 


symmetry circuits 
tors 
time of 
there is that 
will be on 


reaqde! 


gener: 


literature realizes that the: 


conditi 
To 

listings to a minimum, we 
for presentation the 


tude of 
istor 


operating 
amplifiers 


cone 


TABLE 


kee} 


I 


Maximum Powe 


Collec 
Manufacturer tor 


Output 


Watt 


and Voltage single-ended push 


Number Type dc class A 
Sylvania 


con't 2N101 pnp 


x2 
Texas 
instruments X-15 


xe OOP 


x.108 


Transistor 
Products 


pap 
pap 
Transitron 

2N84 

an? 


pap 
Westinghouse 


CE, common-emitter circuit 


RADIO-EL 


a 











The GENERAL has sely spaced screen 
(7 inches) t ninimize pick up off the 
rear. With more ar more stations com- 
ing on the air, on the same channel, this 
is @ major problem o day and to- 


morrow. 


The GENERAL is completely pre-assem- 
bled By sIMply yntenis three wing 


nuts, the antenna read » mount. 


The GENERAL is g! n weight with low 
wind resistance. Not only easy to put up, 
but easy to KEEP up 

fe The GENERAL is low enough in price to uss 
The G NERAI is packe d in 1 sn all carton. market and is recommended for a cat 
This makes the antenna more economical The GENERAL combines 6 dipoles in a phased 
collinear array for super gain on channels 7 to 13 
and features an interpolated dipole arrangement 
The GENERAL sells ! less than compar on channels 2 through 6 for a small physical size, 
This aives YOU oa better high gain orray on these channels. The GENERAL 
has peak gains of over 15 D.B. and is recommend 
ed for use in the most difficult reception areas 


to ship, store, and handle 


able products 


mark up and faster moving merchandise 


Some Exclusive Territories Available LIST PRICE 24.95 
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and towers, priced from $1.98 list, up. Write for free 

literature. other UHF antennas of your money refunded. Avaliable in 16 of 32 
element arrays. Completely assembled or knocked down 
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Announcing the first marimum power output for each tran levels, the transistor 


istor. To illustrate the table’s useful- in close contact with a meta 


ness, consider the Minneapolis-Honey (heat sink or dissipator) w 
well type H-2. If a pair of these units remove heat generated by 
is to be operated in a class-B output operation. In some instances, 
stage, we find from the table that the factory heat sink is obtained vy 


collector du supply voltage must be transistor is bolted to the 
hooks ever to be published 28 and that 10 watts output may be provided the chassis has suff 


; 


must € 





obtained in a common-emitter circuit and thickness. However, the 


on Synchros and Servos! Since the power gain is shown as 20 structure of most power trai 


4 db (that is, 100 times), one-hundredth connected internally to one of 
_o a of 10 watts or 100 milliwatts driving trodes, usually the collector, 


” yower will be required ull transistors accordingly 
BASIC SYNCHROS AND T here is, In the field, ome apathy corer without at least 
SERVOMECHANISMS" toward the use of power transistors insulator between their 

hy Van Valkenburgh, Nooger G Neville, Ini as cla A amplifiers. One reason for chassis, otherwise their colle 

A NEW 2-VOLUME “PICTURE BOOK" | this is the considerably higher efficiency be short-circuited by the « 
SERIES DERIVED FROM THE U.S. obtainable from class B. Another rea- The diagram shows a typ 
NAVY'S TRAINING PROGRAM! son is the high steady d.c. collector power-transistor output amy 

current required in cla A operation Resistor Rl and the battery 
Nevertheless, at the higher cla A out are selected for a total no 
put power levels, the transistor still lector current of 1 ma. He 
appears to be ahead of a tube of the passed emitter stabilization 
ame capability when its freedom from are required if collector cu 


A power-transistor output amplifier. 


L-VOl SET . ONLY $5.50 
ee ee a aD filament current is considered a tendency toward “runaway.” 
LEARN BASIC ELECTRICITY AND It would seem entirely feasible to use ical heat sink would consi t 
BASIC ELECTRONICS THE EASY | |*% ‘-ampere 6-volt transistor audio square-inch chassis, 1/16 it 
PICTURE BOOK WAY! stage in a car radio where ordinarily The maximum-signal current 


the vibrator type power supply it re- stage is 550 ma and maxin 
eee ite ton & he on a nore output is 5 watts 
ee ee places BE 7) amperes. ‘ ‘ 5. 
BASIC ELECTRICITY Certainly the power transistor should 
“BASIC ELECTRONICS" not be operated class A at those power 
by Van Valkenburgh, Nooger & Neville, Inc. output levels that can be attained easily POWER Le oon ei 
i futulous Vieture Book training course . by less expensive, conventional, small wveao Re ~~ —w $ P 
: A na Av 
~ +... gp tay Age =. Eve transistors in class B with better power bank. Calif : “apie 
ery wtep of the way! 25,000 Nay supply economy. MINNEAPOLIS-HONEYWELL REGULAT 
yo ype cued ~ An attractive feature of the power Sroamater Div., 2733 4 Ave. So; Mine 
) the same! Imagine —« complete ides on | transistor is its low d.c. voltage require- | syivaNia ELECTRIC PRODUCTS, INC., Ele 
strate amd explain it review pages at | ment. However, it is as true of power tronics Div., 100 Sylvan Road, Woburn, Mass 
i of every section to highlight the subject transistors as of other matters that TEXAS INSTRUMENTS INC 6000 Lemmon 
vered. There’a never been an easier, better one does not receive , th » f Ave., Dallas 9, Tex 
rn basle electricity and electroni Goes ce SOINSLRINE +0% TRANSISTOR PRODUCTS, INC., 24 
“Basic ELECTRICITY” 5-vol. set only $9 nothing. High current is the price St.. Waltham 54, Mass 


“BASIC ELECTRONICS” 5-vol. set only $9 paid for this low voltage The high TRANSITRON ELECTRONIC CORP 
direct currents of the power transistor in SED Ey eae 
ORDER TODAY! -———— > ‘ s WESTINGHOUSE ELECTRIC CORP., Elect 
. ~“ Impose rather severe requirements on Tube Div., Elmira, N. Y 
Rider books are sold by electronics parts job the design of the coupling transformers 
bers and book stores throughout the country " 
if YOUR dealer doesn’t have them, mail this and on that of the power supply. While 


coupon to us! on this subject, it should be mentioned The commercial availability of powe 


JOHN F. RIDER PUBLISHER, Ine. that standard, catalogued transformers transistors will open many new 
Dept. RE-8, 480 Canal St., 3, 














avenue 
are unsatisfactory at the low-imped of application and can be expected to 
Enclosed is § Send me ance and high-current levels met in the extend the horizons of equipment trar 
power transistor. At present, both in sistorization. Some possible applica 
put and output transformers must tions that come readily to mind are 
Basic Electricity S-vol, set $9.00 either be obtained on special order or intercoms, metal locators, portable PA 
built by the user. systems, motor drive and witching 


Basic Synehros & Servomechaniom 2-vol. set $5.50 


Basic Electronics 5-vol. set $9.00 . ° : 
Add shttn 0; ditty tien tam ehnne eantienbi Another practical consideration circuits, electronic musical instrument 
in Canada, prices approx, 5% more worth noting is the requirement for amplifiers, low-frequency electromedica 
iia heat removal from the power tran- equipment and power converte: 
sistor. Transistor manufacturers’ spec Thus, the transistor, originally ster 
Addr evs | ifieations differ widely with respect to eotyped as a tiny low-power device, ha 
the maximum power which can be come into its own as a unit of cor 
City & Stat : . . . 
ved - dissipated safely in free air. At higher able power-handling capabiliti 
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ee 
Some of the many therm- 
istor types produced by the AFA 


Victory Engineering Corp. 


EMICONDUCTOR 
to play an important 
field of electronic 
tor the best known 
conductor, developed a number of years 
tors, 1 
new applications 
the thermistor 
pecial function 
either 
transistor 


are beginning 
role in the 
with transis 
Another semi 
before transi 
many 
emiconductor i 


beginning to be 

This 
It can 
in elec 
with 


used in 


perform many 


tronic circuits, alone or 


vacuum tubes or 
The thermistor is a thermally sensi 
tive resistor, made from a semiconductor 
that has a high temperature 
coefficient of resistance. Its 
in resistance as the temperature rises 
and the temperature falls, 
in addition to its 
characteristic, 


neyative 


decrease 


increase as 
resistance 
thermistor 


nonlinear 
make the 
useful in many applications 
clude volume limiters, 
expanders, 


These in 
sors and 
regulators, 


compres 
gain 
control and temperature 
One manufacturer of 
this device, Victory Engineering Corp., 
of Union, N. J., lists 82 different appli 
cations of the 
industries 


automatic 
temperature 
measurements 


thermistor in various 

stable 
ceramiclike structure consisting mostly 
of metallic These 
mixed in the proportion required to pro 
vide the 
perature 
particular 


Basically, the thermistor is a 


oxides oxides are 

and tem 
desired for the 
After 
appropriate binders are added, they are 
formed uitable 
beads, rods and dises and then sintered 


specific resistance 
coefficients 
design specification 


into shapes such as 
into a strong compact mass 
The bead type thermistor is 
either enclosed in glass or 
gas-filled bulbs 
trical connections 
tremely 


usually 
mounted in 
with wire leads for elec 
This 

small 


responds 


type is ex 
differential 
rapidly to 
power! Long, 
pigtail wire 
the ends are 
type of 


sensitive to 
temperatures and 
very small amounts of 
narrow round with 
leads wrapped around 

representative of the rod 


rods 


Connecticut Telephone & Electric Corp 


94 


.-» and their applications 


Charactertstt 


and 


circuits of an important 


les 


thermistor. Electrically they have mod 
erate power dissipation and high resist 
Dise thermistors look like wash 
ers, with the flat allowing a 
pressure type of contact. They have a 
low resistance and can handle high 


ance, 


surfaces 


power. 


Electrical characteristics 

The thermistor is a semiconductor 
which has both nonlinear and negative 
resistance. Its electrical conductivity 
at or near room temperature is much 
less than that of most metals, but much 
greater than that of most insulators. 

A typical voltage vs. current plot of 
a thermistor is shown in Fig. 1. As the 


| 


| | 


RE AR OOWN 


4 


i 
4 
JRRENT ~ MA 


Fig. A typical thermistor curve. 


current through the thermistor is in- 
creased, the voltage across it begins to 
rise in accordance with Ohm's law. As 
the current is further increased the 
slope of the curve decreases nonlinearly 
till it flattens out. At 
voltage point, the 


this breakdown 
voltage developed 
across the thermistor is at a maximum. 
As the current is further increased the 
voltage decreases and the curve exhibits 
a typical negative charac- 
teristic caused by the heating of the 
thermistor with the increase in current. 

In discussing the various applications 
of thermistors, all references to their 
changing made 
with the assumption that the thermistor 
is operating beyond the breakdown 
voltage point. This point of operation 
determines the effective working range 


resistance 


resistance values are 


er-known 


SHERMAN H 


semiconductor 


HUBELI 


of the thermistor. If a 
operating below this point it 
be necessary to use a therm 
The curve shown in Fig 

a typical characteri 
where the power supplied to 
mistor is equal to the powe1 
by it and the temperature 
constant. 


static ti 


Thermal characteristics 


tem 


Fig. 2 is a plot of resistance \ 
perature for a typical rod thermistor 
In general, the resistance of a ther 
mistor decreases as the 
increases and in many case 
with every 20° C decrease in tempera 
ture. An interesting property that 
the aging rate of a thermistor decreases 
with use at elevated temperatures, 
hence it better the longer it 
is used. 

There are 
producing 


temperature 


doubles 


becomes 


three major methods 


temperature changes 


‘ 
aT 


Fig. 2—Resistance—temperature curve 
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thermistors. In the first the resistance 
is controlled by the ambient tempera 
ture. This is based on the condition that 
the power dissipated in the thermistor 
is negligible with regard to self-heating 
As a result, the of the 
thermistor is the same as the ambient 
This allows it to measure 


temperature 


temperature 
variations in the ambient, since its 
resistance is a function of the ambient 
temperature 

The electrically 
method allows the electric current in a 
pass directly through the 
thermistor This heats the 
changing the impedance of the circuit 
The power dissipation in the thermistor 
heats the 
temperature, causing the resistance of 
the thermistor to be a function of the 
dissipated in it 

The third or physical method is sim 
ilar to the first except that the ther 
is heated above its ambient tem 
perature by an 
As a result the resistance of the 


second o1 heated 
circuit to 
device, 


unit above its surrounding 


powel 


mistor 
external heating coil 
ther 
mistor becomes a function of the heat 
venerated in the heating coil 

ther 
mistor does not occur immediately as the 
through it i 


Since resistance change in a 


current passing varied, 


it is important to consider the dynamic 
This curve (Fig. 3) 


characteristic plot 

a plot of load 
econds At 
high. A 


appears 


voltage v time in 
zero time it resistance 1 
oltage 


major portion of the 


across the thermistor and a 
mall amount across the load resistor 
But as time 


perature Phe 


increases, so does the tem 
thermistor resistance 
decreases, causing more voltage 


load 
final 


ipplied to the than acro 
T he 


re applied to the load i 


thermistor amoun 


«ih 
the circuit resistance anc 


4 


Me 
Fig. 3—A dynamic thermistor curve. 
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the 
Imped 
mistor 


Thermistors pro 

duced by G-E 

These units are 

typical of the as 

sortment of sizes 

and shapes avail 
able. 


which the thermistor resistance stop 
changing. 

It is possible to vary the time delay 
from a few milliseconds to several min 
utes by proper circuit ign rhe 
thermal mass of the thermistor element 
determines the time it takes for the 
temperature change to cause 
in resistance. The 
the more rapidly the 
change with current 


a change 
maller the element 
resistance will 


changes, 


Applications 


A typical voltage regulation circuit 
is shown in Fig. 4. The output may be 
maintained independent of the 
variations by 
resistor R2 in 
Rl. When the input 

flow will ine 
combination 
decrease in the re 
mistor, resulting ir 
across it which allow 
age to remain essentially constant. The 
value of R2 is 
with the value of the 
Another con 
selection of the resistance of 
that d 
thermistor’s nonlinearity It will 
variations i: 
the fluctuations oc« 


voltage. 


input 
conventional 
thermistor 


voltage increase 


placing a 
series with 
rease through the 
This will cause a 
tance of the ther 


current 


series 


a voltage decrease 
the output volt 
chosen in conjunction 
thermistor 

ance ideration 


mistor and resistor i 


maller voltage arot 


rring in the 


Figs. } show application 
mistors in conventional volume 
The function oO! a 


prevent the ound 


circult 
limiter is to 
from exceeding a predetermine: 

The bridge type 
Fig. 5 is a network of thermi 


limiter he 
conventional resistors arrans 

W heatstone When 

level is low, the thermistor 

and their resistance is high 
balances the bridye, and the « 

be high. When the 
the thermistors ar« 
and 
This causes the 


bridge 


input leve 
heated by 
current their resistance 

bridge to appr 

lowering the 

result, the output remain early Ke me 


balance, 
limiter 


regardless of increase 
put. Since the bridve is neve 
balanced, 
obtained for any 

In Fig. 6 a shunt type volume 

hown. This circuit acts as a 
because the primary 
transformer is dependent 


tant 


some output will 


mount of iny 


impedance ‘ - 


upon that of ‘ } me me limiter 
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ELECTRONICS 
OMP L ET Two thermistors are used in Fig. 8, d.c. grid bias supplied through 
one as a reference and the other as an tifier tube. In addition, an 
TRAIN | NG indicator. The circuit is a basic type is superimposed on the g 
: the the 


easily adapted to indicate variations in thyratron from rn 


FOR BETTER RADIO-TV the pre sure of any type of chamber potentiomete: adjusts the g1 
SERVICE JOBS whether it is filled with a gi yr fluid so controls the tripping t« 
v 5 joth thermistors are directly heated of the unit 

$ and operate on the linear portion of By biasing the thyratron 
their curve Since the thermistors will below cutoff, neither the 
reach a state of equilibrium when they cycles of the a.c. appli 
dissipate heat at the same rate at which input to the anode nor tho 
they absorb it, the circuit may be bal mistor will fire the thyr: 
anced by applying sufficient current to peratures above the regulating 
heat them above the reference tempera ature. As the temperaturs 
ture. This method enables the indicat resistance of the thermist: 
ing device to be controlled by the changing the bias of the tl 
ambient temperature driving it further into « 

With the indicating thermistor placed As the temperature 

in an environment with a _ different tube will fire at a specif 
temperature coefficient than the environ and operate the relay, op 
ment of the reference thermistor, the trolled device. This oc 
device may be calibrated to read the grid bias is a function o 


ard training 
die all ty of AM, FM . 

e ce jo by approved professional because the two media in which the the thermistor Since 

and watch your efficiency and earn thermistor 


pressure variation This may be done the potentiometer and the 


are placed have different resistance varies with 
ata coefficients of temperature. As a result, changes, the control unit 
each dissipates heat at a different rate to allow the relay to oper 
Variations in pressure cause variation temperature falls to a 
in the rate of heat dissipation and This causes the combined re 
' consequently variations in resistance the thermistor at this temper 
KADIO BEKY re, f . 4 remote thermometer or refriger the fixed value of the potent 
soake of thele tous ator thermostat application | hown fire the thyratron, operating 
in Fig. 9. This circuit con of a and shutting off the refriger 
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THE #630 TV RECEIVER remains unmatched for quality and performance © © © RCA designed and deve ed sis se wise ¢ price 
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. ELECTRONICS 
2 Don ao 
: | circuit is shown in Fig. 10. Thern 
: ; / the rugunal Rl is the power-absorbing therm 
: ol ~2 the environmental temperatur 
OM / IWIN: | compensating thermistor. Mounted in 
; rr the waveguide, R1 acts as the termina 


ing resistance. The thermistor 
biased to a selected operating re 
ance, one which matches the impedance 
of the waveguide in the absence of the 
power to be measured. When pov 
applied from the high-frequency 
Rl increases in temperature 
creases in resistance. This cau 
bridge to become unbalanced 
indicating device to record the 
ence in power before and afte 
application of the  high-frequen 
energy. Compensating thermistor R2 
holds the circuit independent of the 
effect of temperature change on the 
measuring thermistor characteristi 
The major advantage of this type 
of bolometer over a conventional one 
which uses a platinum element as the 
sensitive resistor is that the uncertainty 
caused by temperature fluctuating in or 
around the waveguide is removed. By 
proper selection of thermistors and the 
biasing current, the indicating device 
can use a vacuum tube grid input 
directly without any impedance-match 


ing elements. ; 
he ‘oa ith An interesting and a_ potentially 
Wi AM 2) 8 | a Le) ) important household application is the 
_ = NOL | Westinghouse Electronic Eye heat-con 


trol device in the new electric range 
This permits cooking without the burn 
ing of food. It consists of a thermistor 
with future business growth—and for only 30¢! 30¢ is the price embedded in a silicone rubber paste, 
difference between quality ampHenot Twin-Lead and any used to dissipate maximum heat. The 
thermistor is placed in contact with the 
, ‘ pan and controls the operation of the 
Here are the figures electric range at specific predetermined 

AMPHENOL 14-056 Twin-Lead, dealer net. .$16.25 M Ft.* | temperatures. 

age Ne gpa twin-lead, approximate In designing thermistor application 

ge 10.00 M Ft. 
Difference per foot ' 
Difference per 50 feet installation 


As a dealer you may be gambling with present profits and 


low-priced, inferior twin-lead in an average 50 feet installation. 


circuits it is necessary to know the cold 
resistance of the thermistor, the maxi 
mum steady-state voltage which can be 
Here are a dealer’s gains with AMPHENOL: developed across the thermistor at the 
1. Every foot of ampneno. Twin-Lead is uncondition- specified temperature, the current re 
ally guaranteed for quality and best performance quired to develop the maximum voltage 

2. Finest materials: virgin polyethylene, top-grade cop- and the maximum continuous current 

per conductors through the thermistor. In addition, it 

Here are a dealer's losses with inferior, low-priced is important to know the voltage devel 
twin-leads oped across the thermistor, the resist 


Ce > er issipatio at the 
1. Poor raw material, including reclaimed polyethylene, ance and the power dissipation at the 


means that a dealer may have to go back two or three maximum continuous current. 

times on an installation to replace lead-in which has The author wishes to extend his 
pulled apart, or has snapped conductors, or has suf- thanks to Richard Schaefer and George 
fered material deterioration. No profits there! Quayle for their helpful suggestions in 
Customer criticism causing loss of valuable word of the preparation of the material included 
mouth advertising and business reputation. No prof- in this article. END 
its there! 





Be sure, don’t gamble. Install with genuine AMPHENOL References 
Twin-Lead lJ A. Becker, C. B. Green, and G L. Pears 
roperties an ses 0 ermi er 
*In 5000 foot quantities mally Sensitive Resistors,” Electric 
ing, November, 1946 
Carboloy Thermistor Manual TH 
Department of General Electri 
K. P. Dowell, ““Thermistors as C« 
Nn jl difference in twin-lead Product Design Horizons, } 
Wem St } prices. Obtain the free facturing. Auawt, 1948 
“Uhl | ooklet “Don't Gamble with Sites: Games” The Acrove 
Sh Your Profits” and the Vest Worker, October-November, 1953 
(y" j Pocket Guide to Twin-Leads G. L. Pearson, ““Thermistors, Their ‘ 
. | from your ampnenot Dis- ties and Cees.” Bell Laboratories 
tributor December, 1940 
wr William Shockley, “Electrons and Hol 
WR Ports conductors,” D. Van Nostrand ¢ 


It will be to your advantage 
to check the reasons for the 


Dy \ 

Ir 

Albert H. Taylor, “Thermistor Thern 
Electronica, July, 1950 

“VECO Data Book—Thermiators,” Vix 
neering Corp., Union, N. J 








| ‘ new 
Devices 


BUILD 15 RADIO 


CIRCUITS AT HOME ONLY 
With the New Improved 
1955 Progressive Radio 


“EDU -KIT" 


NOW INCLUDES 

- pa? RECEIVER, 

ot “Pepe et ee — TRANSMITTER, 

Con ot bet os High gain broad CODE OSCILLATOR, 

Ton o—— me de ep 2 haa re SONAL TRACER 
CIRCUITS 

@ ATTRACTIVELY GIFT PACKED 

e@ FREE SOLDERING IRON 

e@ NO ADDITIONAL PARTS NEEDED 

e@ EXCELLENT BACKGROUND FOR TV 

e@ 30 DAY MONEY-BACK GUARANTEE 


@ SCHOOL INQUIRIES INVITED 
@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
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ception. Diamond phasing loops 
iltiply director element fur 
tion Broadband T-matched 


calibrated directly in ke 
for RO, 10, 20, 

1 ratio gear 

y SVY-100 100-k« 
quartz-crystal calibrator 


ounted in vacuum. | T-noteh WHAT THE PROGRESSIVE RADIO 

filter increases selectivity, elim 

at heterodynes, Antenna “EDU-KIT" OFFERS YOU 
trimmer for all type antenna tw @ a+ pravice 2° " 2 Le 

Hallicrafters Co. 4401 W if 

driven element for low- and Fifth Ave. Chicago 24. Il 

high-band v.h.f., high front-to ; , ™ 

back ratio with negligible side 

response on all channels. Stack MICROPHONE, Electro-V oice 

ing harnesses available for en model 664 ariable D = cardioid 

phasis on low or high channel dynamic unit Cardioid polar 

response or all-v.h.f perfor: pattern at all frequencies; 

ance Tescon, T-V_ Products high front-to-back discrimina 

Co., Springfield Gardens, N. Y tion and wide-range response; 
pop-proof filter minimizes wind 
and breath blasts Response 
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E KIT FOR EVERYONE 
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and old in 

slightest back 
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CRYSTAL MICROPHONE, 
Capps model CR BB, acoustically 
amplifies frequencies between 
40 and 150 cycles up to 12 db 
Band selection by control knob 
mn microphone Bass can be 
et to compensate for deficien 
cies of recording and PA 
tems Frequene y response 
12,000 cy les: output, 


JAISSIUOVUNd 
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oiaqva 


THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE 


LEARN RADIO AT HOME W 


Limwnaa? 


Every part that yor 

aged. so that you can eas 

well as an Electrical and 

provided. All parts are guar 
tn addition the 

Progressive Siqnal Tracer ‘ ' 


13,000 cycles: out 
db; 150 ohms and 
npedance;: impedance 


TROUBLE-SHOOTING LESSONS 
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ODAY. 
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nged it moving one connec ou ar ) , act 
n in connector. 18-foot cable many @ repair job for your nelghbore and 
with MC4M_ connector.—Elee 
tro-Voice, Inc., Buchanan, Mich 


FREE EXTRAS 
ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING IRON 
TV BOOK @ QUIZZES @ FREE CONSULTATION SERVICE @ HI-FI GUIDE 


AVQGol 


Frank L. Capps & Co., Inc., TURNTABLE, Rek-O-Kut mode 
20 Addison Pl Vallew Stree / / a ‘ j I2-ineh ur 
NY . ‘ ind (S-r.p.m, rec " 
recently ir aan at na eaeTlaeaeTrtlUCcaelUcrerehlUcerrlCUCrcrerrlUCcrererlUTCereelCeeerelCeee lle llUCcellUcellUe CO 

tr j d)} operate at 33! and \ 
FOUR NEW UNITS, Hallicraf joth models ident 
era HT-31 linear amplifier \ 
100 deluxe receiver, R-46B 
er, HT-20 trar 
HT full-band pe 


covering S0 to 
input, 500-51 
output, 550 pea 
with slightly le 
drive power, 10 

est frequency l 
zero-bias triode 
/T-30 (shown in pho 
output SSB peak 


{5 watts: built-in 


PRCGRESSIVE “EDU-KITS” INC 
497 UNION AVE..RM. 107-G, PROGRESSIVE BLOG... BROOKLYN I 
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NEW DEVICES Continued 
echanical de n ar amplifiers. Frequency range: “ f r elf-contai | dio Corporation of America 
ince. Mechanical i ) f a ‘ i Tube Divis r iH 
Bares seoustics ) an Died "- WHITE DOT GENERATOR 


} ; motor r 
yetweer or @ Win-tronia 


Permanently S ! L'%-inel 
a“ 
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Phaostron Co., 

Ave 0 asa 


asi 


SUBSTITUTION BOX é é H OSCILLOS( OPE, RCA 
VUeasureménts Cor ( 1A. Dua nd ponse operat 
, . e) Oe ‘ ‘ ame , ! = 1 exte 
TMA 0 i f . we ; ae f, “ band : , ! np! pre ions.—Winstor 
, tronics, Ine., 4 


Philadelphia 


ttings an¢ 
tortion 
nput impedance 


‘ | 
0.3-volt input vertical 


listortior test U we 4 n , ] witch for up 


6X4, 5879, 12AT7, 12AX7, 12BY7 Leo verted ti 
x | x ® inche Heath Co., : 

Benton Harbor 20, Mich 

4'4-INCH PANEL METERS, 

Phavatroy 1 type in magnet 
] hielded unbreakable metal! 


Front zero adjust 


ace display; 


4 accurac insured 


APACITOR, Ast 
chrome rectangular 


lie-cast bezel highlighted miniature elect 


ited ace i »] 
hrome trin stom Chrome . Cte pie 


vortable tele 
Illuminated ame i above but i ‘ 
ing aids, minia 
recorders, et« \ 
tomatic cha 


range of value 


resistor nad 


pacitor Electronic Measure 
ments Corp., 280 Lafayett t., ‘ | we 

‘ew York 12, N. ¥ , } ote ’ ~ Bho 
DISTORTION METER, //: 
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Used with audi« ne vine gain etch 


generator chech hart lip-« gnal demodu current, 
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BRAND NEW Top Branded Tubes and Our Own MAJOR BRAND Label! 
Each Tube Individually Boxed and Guaranteed for Life 
Over a Half Million Tubes Always in Stock 
PICTURE TUBES emeficte Signer 


Free Postage On All Orders With Full Remittance 
@ RCA Licensed —@ One Year Unconditional NANA |” here's How LIFETIME GUARANTEED TUBES 
vorantee 


There are fewer ‘'call backs" 
TYPE PRICE TYPE PRICE SAVES There are no ‘‘out . 
r of date’ tubes 
10BP4 $11.90 | 17BP4 $20.43 | SP VN Fond Vv HE) VOU Peak Performance’ testing in f 


ee ee 1 ee Rn ee ee nes 
14BP4 $16.86 21AP4 $28.79 nas. Use on top of TV 
16RP4 «$19.38 | 2IEP4 —- $28.79 


16LP4 $19.38 | 24AP4 $42.50 | List Price $9.95 


. Picture Tubes shipped F.O.B8. Harrison, N. J YOuR PRICE 
LOOK WHAT YOU GET FREE! 


FREE BONUS BOX wn 29 


34 





With Every $25 Order 
@ | RCA Cheater Cord @ | 6BQO4GT tube 


@ 10 Assorted resistors j 
6AUS6 tut 99 h 
* 10 Assorted 2-Color ° apie $3. eac 


blank’ tube cartons @ | 6CBs tube 
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FREE CLOCK RADIO 
With Every $125 Purchase Within 30 Days 


THIS AD IS 
WORTH M-O-N-E-Y ! 2: 


Wakemaster clock radio with famous Sessions clock 


Prex<cccdeaete rere rere 
e~SUNN GeeFaaTIOROOOF 


movement wakes you to mus r alarm. May be pur 
hased outright from MAJOR BRAND for $17.95. In 
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ivory or rust Clip out this ad 





Three 6SN7GT's will 
shipped FREE with any 


der of $10 of more 


toward the purchase of any of our merchan 
future orders will be sent with any order of 








45'117zZ6GT 
Gift Certificate annet & od to obtain another certifi 


* $55 oF 


pureh List Order Blank 
oes and FREE Sample | TUBE co. 


Tube Carton We 


want ¥-0-U On Our | Romano Bldg. ESsex 4-1106 Harrison, N. J. 


Mailing List! 
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NEW DEVICES 


Corp., 255 Grant Ave., East 


Newark, N. J 


SOLDERING IRONS, American 
Beauty Bantam. Stainless steel, 
projection-free casing mini 
mizes heat loss; keeps handle 
Mica-insulated, nickel 


cool. 


chromium heating element; 
tapered spool nose. In “%- and 
inch tip diameters with 
either pencil type or standard 
handle, long or short casing 
Diamond point tip; chisel type 
supplied if specified.—Ameri- 
can Electrical Heater Co., 6110 
Cass Ave., Detroit 2, Mich. 


ROTOR, Cornell-Dubilier and 
Radiart model TR-4 (meter con 
trol dial cabinet version of 
TR-2) has accurate directional 
indication, for all compass 
points. Uses 4-wire cable. Load 
capacity 150 pounds; 12 heavy 
duty ball bearings in two 6%- 
inch ball bearing races. Stream 
lined weatherproof design; re- 


inforced die-cast housing; 
heavy-duty precision gears; 
versible clamps for %-2 
masts; mechanical brake 
leased magnetically; heavy-du 
ty motor that reverses instant 
ly; 3 heavy-duty guy wire lugs 

Cornell-Dubilier Electric 
Corp., South Plainfield, N. J.; 
Radiart Corp., 3455 Vega Ave., 
Cleveland 13, Ohio 


SHEET METAL PUNCH, Gen 
tube socket 
and capacitor holes (% and 
1 5/32 inches) easily and quick 


eral Cement, punches 


ly. Takes metal up to 3/32 inch 
thick without burrs.—General 
Cement Mfg. Co., 919 Taylor 
Ave., Rockford, Ill. 


GERMANIUM POWER RECTI- 
FIERS, International Rectifier 


Corp. Diffused junction units for 


All specifications given on these 
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voltage ranges from 10 volts to 
100 ky, 10 to 100,000 amperes, 
by connecting junctions and as 
semblies in series or parallel, 
Natural convection, forced con 
vection or liquid-cooled. Fan- 
cooled germanium unit shown 
rated at 750 amperes, 40 volts 
output, in 3-phase half-wave 
circuit.-International Recti- 
fier Corp., El Segundo, Calif. 


TUBE BRIGHTENER, 
Power Golden C-Brite 
C201, combines functions of C 
jrite parallel and series picture- 


Perma- 
model 


tube brighteners. Adaptable to 
either parallel or series-string 
filament circuits by self-con- 
tained reversible plug. For both 
electrostatic and magnetic fo- 
cus tubes.-Perma-Power Co., 
1727 N. Damen Ave., Chicago 
25, Ill 


BLUE JACKET RESISTORS, 
Sprague, in 174 types: 3, 5, 10 
watts, from 1 to 50,000 ohms. 
Tolerance to 50 ohms +10%; 


over 50 ohms, +5%. For point 


terminal-board and 
printed-cha wiring. Axial 
lead design gives secure mount 
ing. Vitreous enamel coating 

Sprague Products Co. 81 
Marshall St., North Adams, 
Ma 


to-point, 


NUT DRIVERS, Vaco, color 
keyed: black shafts \-inch 
hex sockets; red, 4 inch; ye 
low, *s inch; green, 11 /32 inch; 
blue » inch; brown, inch; 
orang % inch. Shafts hollow 
insulated from 
handle to tip 


entire 
Comfo 


Lt i 
Li | 


Length tubby, 1% inche 
out of handle; regular 
nehe long, 5% inches; ex 

tra long, 84 inches. 

K-7 ervice technician's kit 
plastic holder hangs, fold 
stand Transparent plastic 
lots marked for size and color 
hold 7 nut drivers.—Vaco Prod- 
ucts Co., 317 E. Ontario St 

Chicago 11, Il rE 


pages are from manufacturers’ data. 





HOME STUDY COURSE 
trains you in the “‘why’’ and “how’’ 


of Color TV Servicing 


Study Color Television Servicing from the very source 
of the latest, up-to-the-minute Color TV develop- 
ments. Train under the direction of men who are 
experts in this field. Take advantage of the big future’ 
in Color TV through RCA Institutes’ Home Study 
Course, which covers all phases of Color Servicing 
It is a practical down-to-earth course in basic color 
theory as well as how-to-do-it TV servicing techniques 

This color television course was planned and de- 
veloped through the efforts of instructors of RCA 
Institutes, engineers of RCA Laboratories and train- 
ing specialists of RCA Service Company. You get 
the benefit of years of RCA research and development 
in color television. 

Because of its highly specialized nature, this course 
is offered only to those already experience 1 in radio- 
television servicing. Color TV Servicing will open the 
door to the big opportunity you've always hoped for 
Find out how easy it is to cash in on Color TV 


Rca’ SEND FOR FREE BOOKLET 


ea, NO SALESMEN WILL CALL 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


DEPT. RE-8-55 


Without obligation on my part, please sen 
me a copy of your booklet on the Home 
Study Course in Color TV Servicing 


NAME 
ADDRESS 


CITY 








A medium-mu dual-triod 
type, the 6CM 
units in one er 
is intended especially for 
tical 
deflection amplifier in tel 
e! Announced by RCA, th 
igned with a 600-ma heate 
controlled warmup time 
with heater 
Triode 1 i 
ventional blocking oscillator 
deflection circuits. It ha 
d.c. plate voltage rating of 


pin miniature 
two dissimilar 


deflection oscillator 


erie tring 


de igned for 


because Sangamo 


Telechief Capacitors mum average plate current 
20 ma and a maximum plate 
rating of 1.25 watt 

2 of the 6CM7 
designed espe 
deflection 


tructure permits cool operat 


still outperform all 
Triode 

veance unit 

as a vertical 


grid, minimizing grid et! 


triode has a maximum d.« 
rating of 
tive pul « 
a maximum plate dissi 
watt These feat 
uitable circuit 


500, a maximun 
plate voltage 

and 
ing of 5 
this triode, in 
fully 
angle up to 90 


picture tube having 
and ope 
second-anode voltage up te 

Each triode of the 6CM7 


arate cathode with individ 


What do we mean when we say 
Sangamo Telechief Capacitors 
outperform all other molded 
paper tubulars? 

Simply this: When it comes 
: opti- 
mum operation in high tem- 
peratures... 
holding rated capacity under 
all conditions, the Sangamo 
Telechief wins hands down. 


to moisture resistance. . 


when it comes to 


Tests by major manufacturers 
the Armed 
tests — have 


and branches of 
Services — not 
proven that Telechiefs outlive 


our 


SANGAMO ELECTRIC COMPANY 


all other molded tubular ca- 
pacitors...that they have a 
final insulation resistance 10 to 
15 times greater than any other 
paper tubular because they're 
molded in HUMIDITITE... 
the remarkable plastic mold- 
ing compound developed by 
Sangamo. 

HERE IS TRULY EXTRA VALUE AT NO 
EXTRA COST! Best of all, Tele- 
chief, the biggest value in 
molded paper tubulars, is avail- 
able to you at the price of an 
ordinary capacitor. 


MARION, ILLINOIS 
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(see base 


flexibility in 


2N77, 2N105 

RCA ha 
tion transistors, 
of the 
especially for 
quency 
hearing-aid 
hermetically 


circuit conn 


announced tw 
the 2N77 
germanium p-n-p ty 
low power 
amplifier service 
application 
are sealed 

approximately % inch in ¢ 
% inch in length; the 2) 
mately % inch in diameter 
in length. The transistor 
to n 

improve frequency 

high input-circui 
2N77 in a 


collector-to-ba 


base-lead resistance 
losses, 
insure t 


The 


cult ha “ 


commor 


current-amplification rati 


matched-impedance, low 
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NEW TUBES AND TRANSISTORS (Continued) 


power gain of 44 db; a collector-to 
emitter alpha frequency cutoff of 700 
, 


| and a low noise factor of 6.5 db 
ave The collector dissipation, 


iV ag 
lepending on circuit conditions, can be 
i y a 5 milliwatts. The figure 
of merit for high-frequency perform 
is 1.7 me 

The 2N105 in a common-emitter cir 
iit has a collector-to-base-connection 
irrent-amplification ratio of 55; a 
natched - impedance, low-frequency 
power gain of 42 db; a collector-to 
emitter alpha frequency cutoff of 750 
ke; a maximum cutoff collector current 
of only 5 wamp and an exceptionally 
ow noise factor of 4.5 db average 
The collector dissipation, depending on 
circuit conditions, can be a high as 
35 milliwatts. The figure of merit for 


high-frequency performance is 2.5 mi 


2N109 

Another RCA transistor announce 
ment concerns the 2N109, an alloy 
junction unit of the p-n-p type designed 
especially for use in class-B push-pull 
power output stages of battery-operated 
portable radio receivers and audio 
amplifiers operating at power levels of 
approximately 100 milliwatt 

Intended especially for use 
signal applications, such as 

iudio service, and as a high-gain clas 
A driver, the 2N109 permits the design 
of amplifier requiring high powe1 
sensitivity, low distortion, high powe1 
efficiency and low battery drain 

The 2N109 features extreme stability, 
excellent uniformity of characteristi 
low alpha falloff with increase in 
emitter currents to reduce distortion 
and a low cutoff collector current to 
improve circuit efficiency and reduce 
idling current In a common-emitter 
type circuit, the 2N109 ha a laree 
ignal base-connection-to-collector Le 
current amplification ratio (approx) 
mately linear to 30 ma) of 70 and a 
power gain (for two transistor 


a 

h 
, 
P NIO9 > 
we 


+ 


> . 


¢ 


3 


1 


class-B push-pull audio circuit) of 30 
db 

The schematic diagram how a 
typical class-B push-pull audio am 
plifier using the 2N109. Typical values 
for this circuit are as follows: (col 
lector values) d.c. supply voltage, 4.5; 
peak current (per transistor), 10 
ma; d.c. current (at 75-mw output, 
per transistor), 13 ma; zero-signal 
current (per transistor), 2 ma; load 
impedance (per collector), 100 ohms; 
signal-source impedance (per base con 
nection), 375 ohms. The base-connec 
tion-to-emitter bias voltage is 0.17, 
the power gain 30 db, the useful power 
output 75 milliwatts. END 
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SANGAMO REPLACEMENT 
ELECTROLYTIC CAPACITORS 


SANGAMO Type MT “‘Chieftains.”’ Specially designe d for television 
and other electronic applications where operation at 85° C is 
required ... hermetically sealed in round aluminum containers 
small size makes them good for mounting in limited space they 
fit anywhere and can be mounted in almost any positior 


SANGAMO Type PL “Warrior.” These twist-tab electrolytics are used as original 
equipment by all major manufacturers...they are exact replacements 
assure long life and dependable performance at 85° C and under conditions of 
high surge voltages and extreme ripple currents. 


. 


—- 


or 


SANGAMO Type CS ‘Tomahawk.’ 
These electrolytic capacitors are contained 
in wax-filled cardboard tubes with insulated flexible leads approximately 8 
inches in length extending from both ends of the unit. Each unit is supplied 
with a mounting strap to facilitate mounting to the chassis 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 
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on TUBES 


and Parts! 








@ Some Day Service @ Full Year Guorantee 
@ All Tubes Individually Boxed @ 400 Types 
Always in Stock @ For Quality, Performance 
Dependability 
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war 
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T—R RELAY FOR HAMS 
Amateur handbook and magazine mission line from the rece 
have described a number of different input terminals V2 an 


ee~Fee~2e. 


break-in systems designed for instanta relay components are mm a 
neous changeover from transmit to on the rear of the receive 
receive operation of high-speed CW antenna terminal 

tations. Most of these require a sep The author tated that 
arate receiving antenna, a bia upply has worked perfectly on 
for blocking the receiver and a high but some modification 


eee 
-neccece 


may 
peed relay for shorting the receiver’ for rigs running about 
antenna terminals while transmitting more. He recommends the 


29806GT 
26co6 
26. 60T 
966 
36c5 
6.60T 
swe 





An unusual approach to the problem The 50-uef capacitor 
is described by G3GNY in The Short the plate of V1 should ha 
Wave Magazine The circuit of his rating at least four time 
T-—R (transmit—receive) relay is shown age on the final amplifier 
The relay consists of a prounded should be tapped down or 
grid amplifier V2 and a half-wave’ coi! if the final plate voltage 
rectifier V1. The amplifier cathode is about 500. 
connected to a coaxial line between the When operating on 14 1 
transmitter output and the antenna try r.f. chokes in the heaté 
tuning unit. V1 is connected to the improved performance 
final amplifier plate to rectify a portion The lead from the relay 
of the r.f. output and develop a high the transmitter must be 


etac). Casters Gartene negative bias on the grid of V2 shorter than a quarter-wa\ 
oS some. & come. 5 99” When the transmitter is off, V2 acts the operating frequency t 
as a low-noise amplifier that develops losses due to mismatch wher 
ee tee a signal voltage across the r.f. choke mitter is not operating 
$27.95 in its plate circuit and applic it to The keying system should 
the receiver's antenna terminal. Thi cut off all stages contained 
PULL LINE 
OF DYNAMIC SPEAKERS circuit provides some useful gain on mitter 
Famous the lower amateur band Above about (Amateurs wishing t 
15” te 12” at 89 oun 14 me the performance of the amplifie: system to high-power rig : 
TIC cnc and the signal-to-noise and image ratios eliminating V1 and obtaining 
can be improved by inserting a tuned bias for V2 from a tap on a 
WRITE Dept. RE-8 for FREE Tube and circuit between the r.f. choke and V2’ in a buffer, doubler or the 
Parts Catalog Listing Over 400 Tube Types plate. The 150-ohm cathode resistor Shield the receiver ; con 
provides normal operating bia possible—treat it like a rig 
Export Inquiries Invited! When the transmitter i keyed, V1 case of TVI to prevent 
canine eee dese aeaal ienianiielity aia iad rectifies the r.f signal and cuts off V2 entering except through the 


balance COO All shipments nh warehouse The grounded grid shields the tran terminals Editor) 
ORDERS UNDER $5 00 BO HANDLING CHARGE 











seve 660 charges. Genes many eee. SIMPLE REFLEX RECEIVER 
pieet te prior sats | Designing high-performance receivers described in Radio Bullet 
with a minimum number of tubes seems Belgium) The original cir 
to be a hobby of many European experi an EL41 tube, a CG6/E cry 
menters and engineers if the number and a switch and capacitor 
of reflex receivers described in their ment for tuning. The circuit 
publications is a criterion. The reflex modified for American crystal and tube 
receiver shown is an adaptation of one types and to provide continu: tunil 
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RADIO-ELECTRONIC CIRCUITS (Continued) 


The antenna is connected to the con- 
trol grid of the tube through 


an 
tuned circuit 


un- 
The incoming r.f. signal! 
amplified by the pentode and fed to 
the detector 


1s 


through the primary of a 


othe most 
Complete Line of VOM’s 


Select the one that fits your needs! 


= 


Pe 


6AQ5 


MODEL 


260 


world’s most | 
popular: 


transtorme! After 
ignal } «dd to the 
the taken 
the grid 
insforme: No 
vailable on 


recommend a n 


tube ane 
through itput 
pecification being 
yutput 


creer! an oO 


the « transformer 


1ultimatch type con 
ted for best performance 


Over half a million Model 260's 


PUSH-PULL CASCODE 
BOOSTER 
pu h pull cascode 
from Radio Magas (Munich) 
circuit use of PCCR4 dual 
tube American low-noise 
uch as the 6BK7 
A can probably be substituted 
the 
triode 


boo ter 1 re 


Thi 
rinted 


Ihe 


riode 


a pall 


t dual 
A and 6BQT 
At 


triode 


YOO 


mec input resistance of 


section of a PCCR84 


“dd wire on 


In diameter 


have been sold to date! 20,000 
Ohms per volt. You'll find it 
wherever quick, accurate, elec 
trical checks are needed. It's so 
handy, so dependable, so sensi 
bly priced! Ask 
Price, including 
Adjust-A-Vue 
Handle, only 


your jobber 


$38.95 
Carrying Cases from $6.75 


the new VOM with a7’ meter 


20,000 Ohms per 
Ohms per volt AC 
ranges compact 
7” case with Adjust 
A-Vue Handle 


volt DC 


sensitivity 


and 5,000 


33 


Most sensitive VOM 
available! A Vv 


meter with a big 


pact 7 is€ 


A-VYVue Handle 


$88.00 
$ 9.95 


$59.50 
$ 9.95 


price complete 


tapped. L1 is 


the center 


Carrying Case 


NEW! 


Carrying Case 
enter Le } 

enter and approximately 
end The end 
et with a 
ting for 


MIDGETESTER Mode! 355—New shirt-pocket size Volt-Ohn 
rom Cae h 


$29.95 
MODEL 240—Smali VOM; 14 ranges; up to 3000 volts AC or DC $26.35 


eter 
taps can 


noise venerator or 
minimum noise 
Coils for 


wound by 


MODEL 230—Small VOM; 12 ranges; up to 1000 volts AC or DC $24.95 
ROTO RANGER Mode! 22!—25 Separate meters at turr 


LABORATORY STANDARD — For instrument calibratior 
°o 


and max 
other fr 
the 


grid-dip oseills 


fa swit 
ignal 


h $75.00 


Price pple 
it can be 


ation 
( it g 
process, u 

he« hk. the 

As in 
the plates 
cathode circuit 
through L3. 
circuit 1s 


ing a 
tuning range. 

tandard cascode arrangement 

of the input triode the 
of the triode 
The output of the push-pull 

through the two 
in the plate circuit. ENI 


ELECTRIC COMPANY 
World's Largest Manufacturer of Electronic Test Equipment 


arive 


output 


taken 200 
uuf capacitors 


5203 W. Kinzie St., Chicago 44, Ill 7 EStebrook 9-1121 
in Canada: Bach-Simpson, Lid., London, Ontaric 
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“Principles & Practices of 


TELECASTING | MULTISTATION INTERCOM 
OPERATIONS” ives Se Caran ter of te ee a oe ee 2 


November, 1954, iasu a ‘ dif ! ation The other section 
by HAROLD E. ENNES i ey aeakenl eeees oli elay to supply power to t 
—_ > j if B., Loa 1nge ‘ ] turned off 
Here is a implified diagrat ol ! The tation electo1 
intercom a modified ! ¢ i t have one more position tt 
mote The switche 1 t ren remote stations planned f 
tation are d.p.d.t ishbu i ol tem Phi witch should be 
600 PAGES lever or rotary type vith pring rANDBY whenever the 
OF PRACTICAL return position (ome ect nm ¢ nects ‘ Oo any one of the 
INFORMATION 
for everyone 
interested in 


TELECASTING 


ar 
Engineer, Production Man 
top reference Director, Technician, and 


on Telecasting to all Students of 
the Video-Audio Art 





CONTENTS: 
A Partial List of Authoritative Chapters: 


Basic Telecasting Equipment; The TV Cam- 
era; The TV Control Room; Fundamentals of 
TV Studio Lighting and Equipment; Network 
Program Relay Systems; TV Operational and 
Maintenance Practices; Technical Production + + 
of TV Shows; Field Equipment and Micro- ae] tions are fairly close 

Wave Relays; Analysis of Video and Audio | you can ust tandard 
Transmitting Plants; Technical Definitions @ formers with 3—5-ohm 

— PLUS HUNDREDS OF OTHER SUBJECTS 


through to the master st 

Tl and T2 are input 
transformers, respectively 
ty; 








ing If the runs betweer 
fairly long, use 40—50-ol 
with intercom type input 





Here, in one complete, easy-to-understand 
volume is the whole fascinating story of Tele- 
casting operations. Whether you are a Chief ++ transformers to match. T! 
Engineer, Production Director or Technical f a high-impedance winding 
Director; if you are now working in or plan , | 
ning to work in TV, or if you are simply s 
interested in Telecasting, this book is meant rt ance of about 10,000 nt 
for you. Here is practical, useful information Ree . plate 

that makes you familiar with the equipment 

and techniques used in Telecasting, tells you 

everything answers all your questions about HIGH VOLTAGE FOR C-R TUBE 

TV production and transmission, If you work 

or are interested in Telecasting, you'll want I have noticed that ii BCULOBCO Pes hould be held at or close 
this vast wealth of reliable information the high-voltage supply develops a on the second anode If 
you'll want this book in your library. Order 
your copy today! 

ps 7 450 Illustrations éelectrostatically deflected C-R tubes sand volts above ground 
Herd Covers $795 PT TTT Why the difference in polarity for dif- high-voltage coupling capac 
PS EI EO ferent applications?—H. O. M., Bron, be used between the deflecti: 


' 
Order from your electronic yma! N. and deflection plates If the 


25,000 ohms and T2 a prin 


negative voltage while a positive high upply is used, the second 
voltage supply is used in TV sets with deflection plates may be 


ports distributor or bookstore, The selection of power-supply pola are designed to handle com} 

or write direct to Howard W. Sams & Co., inc. ity for electrostatically deflected tubes low frequencies, the coupling 

2205 E. 46th St., Indianapolis 5, Ind. is mainly a matter of designer’s choice may be as large as 0.25 uf 

My (check) (money order) for $ we Each system has its particular advan age capacitors above about 

tages and disadvantages 4 positive expensive, bulky and ofter 

polarity (grounded negative) is used obtain. Direct coupling betwee 

when the cathode is grounded; nega plifier and deflection plates r 

tive polarity (positive ground) is used tical when the supply has a 

when the second anode is at or close negative because of the differer 

to ground potential the d.c. voltages on the amplifie: 
To minimize beam defocusing in a_ deflection plates. (Of course, thi 

Liye ' scope or TV set, the deflection plates not apply when the supply 


enclosed. Send the following . .copylies) 
of 'Telecasting Operations” ($7.95 per copy). 


ET en ae aa 
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QUESTION BOX 


deliver both positive and negative volt 
ages.) A supply in 
rV receiver permits the use of direct 


grounded-negative 


pling between the video output tube 
grid of the C-R 
IS easy 
element 


the cathode or 


because it to design a clr 


where these operate 


ame d.c. voltages. 
grounded-positive supply simplific 
and 


ipled detie 


construction of 
tion 


design direct 
amplifiers because 
he deflection plates are easily operated 
voltage that appea 
of the amplifiers. With 
resistance coupling this type of supply 
permits the use of inexpensive low- 
voltage coupling capacitors. 
Unfortunately, a 


the same 4d.c, 


the plate 


grounded-positive 
upply places the grid and cathode at 
the extreme negative end of a 
network. This 
the focus 


controls and between 


voltage 
high 
brightnes 
cathode and 


divider places a 


voitage on and 


VARIABLE VOL 


variable 
that 
wart to 


Please print the eircuit of a 


tage transmitter power supply 
will handle “up to £00 ma I 
be able to reduce the 


final without 


voltage on the 


stage using heavy dro; 


p y resistors of ex pens variable- 


voltage transformers such as a Variac 


L. McC., New York, N. Y 
You have not 
desired but we 
at least 1,500 volts. You can 
circuit (from a Thordarson 
to supply up to 2,500 volts 


specified the 
assume that you 


range 
want 
this 
catalog) 
with the 


use 


TRANSMISSION LINE 


I havea 6,500-foot TV transmission 
line connecting a four-bay all-channel 
The line if Vo. 


12 copper-clad steel wire spaced 6 inches 


conical to my receiver. 
apart for an impedance of 600 ohms 
The matching sections at the ends are 
82-foot lengthsa of No. 


inches apart 


12 spaced 1% 
This works well on some 
I believe 
there may be a mismatch between the 
and the 
tell me 


channels but not on others. 


line antenna and 


the correct 


receiver. 


Please lengths for 


AUGUST, 1955 


(Continued) 


heater. The controls mu be well in 
ulated to prevent br 

and to minimize shoc! 
To eliminate heat 


ikdown to chassi 
hazard 
to-cathode break 

down, one side of the heater i 


connected to the cathode either directly 
or through a large resistor This now 
place the full hig! ltage on the 
heater of the C-R_ tube a speci: 
transmitting type Niament 
with high-voltage in 
for this tube 

An additional disadvantage of the 
negative supply is that the 
more susceptible to brightnes 
tion by stray signal! 
of the high resistance 
and ground, This is a disadvantage in 
that have intensity-modulation 
circuits. In a TV set, this would 
vent the use of direct coupling between 
the C-R tube grid or cathode and the 
video output stage. 


transtormer 


required 


lation 1 


beam l 
modula 
voltage becau 
between grid 
scopes 


TAGE SUPPLY 

selection of transformer 
and thyraton rectifier The out 
put voltage is adjusted by varying the 
phase of the a.c. signal applied to the 
rectifier grids. 


proper power! 


tube 


A Thordarson T-22R equivalent 
phase-shift transformer is used for T3 
For 500-1,500 volts dx 
to 500 ma, T2 should deliver 
imately 1,900 volts each side of 
Vi and V2 may be 5557 KU-627 
W T-272’s, 967’s or FG-17’ The latter 
type is generally available on the sur 
plus market for about $3. T1 is a 2 
volt 10-amp filament transforme1 
7,500-volt insulatior 

For 1,500 to 2,500 volt 
a 6,000-volt center-tapped 
for T2, a 5-volt 15-amp 
and 873’s for V1 and V2. The 
resistor should be around 50,000 
and 100 watts for the 1,500-volt 
and 75,000 ohms at 200 
2,500-volt circuit. 


yf) oF 


output at up 
approx 


centet 


with 


output use 
transformer 
unit for Tl 
bleeder 
ohms 
upply 
watts for the 


MATCHING PROBLEMS 


the matching sections. Dob- 
bins, Calif. 

A transmission-line impedance-match 
ing section is effective only at the fre 
quencies at which it is an odd 
of quarter-wavelengths long. There will 
be a severe 


Wid Buy 


number 


mismatch on chan 
nels, You can eliminate the mismatch 
by using a tapered line section 
the wires of your present matching se« 

tion 6 inches apart at the 600-ohm end 
and % inch apart at the 300-ohm end 
END 


some 


Spac e¢ 


you'L, BE “QUICK 
ON THE DRAW" 


with 
this 
new 


TOOL 
HOLSTER 


XCELITE 
No. 150 
List 
$4.75 


XCELITE, incorroraren 


(formerly Park 
Metalware Co., Inc.) 


Dept. J 
Orchard Park, New York 


=, YOU OWE IT TO YOURSELF! 
NAG) Mronehute? Mir vepacemen fare 


complete 
listing e 
boxed saranteed ON} 
sationally LAY Puict 


BE coRP OF AMERICA 
Worth 6-2091 


CLECTRON 


560 Broadway, New York 12, W. Y., 





: ee 
83.00 
FOR CARTOON IDEAS 


KRADIO-FLECTRONIKS ' eral 


cartoons ever month lew ' are invited te 


radio 


contribute humo ' i idea which can 


be used in cartoon forn not necessary 


that you draw ‘ hk une ou wie 


idd 
RADIO-CARTOONS, 
RADIO-ELECTRONICS 
25 West Broadway, New York 7, N.Y. 
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OPPORTUNITY ADLETS 


wor 


Radio-Electronics 
25 W. Broadway, New York 7, N. Y. | 








KI 


This brand new Gernshack 
Library Book—the biggest we 
have ever published, tells you 
how to use probes for better 
servicing with today’s complex 
test instruments, 


PROBES is the most complete book on 

the ubject. Written by a probe manufac 

turer and a teacher-etr neer, it pool 

their knowledge and the actual experi 
en vice techniciar to tell 

vhat the vari 

! and whet 

each type. Cor PROBES. 

our owr iM 

fii t time it 


ansistorized 


Some of the things you'll learn from this book 


GET YOUR COPY AT YOUR PARTS DISTRIBUTOR 





HARD COVER EDITION Re, | aE 


SAVE MONEY ON THIS 
NEW BOOK CLUB PLAN 


Now—a practical, thrifty way 


t 


NOW AVAILABLE 


{ limited quantity of PROBES 
in a deluxe, handsomely bound 
gold leaf stamped hard-cover 
edition is now available by mail for you to get the latest and 
order only. $4.00 postpaid. best books on every phase of 
servicing—just as they roll off 
the press! Each book is a big, 


handsomely bound hard - cover 


Please use coupon below. QUALITY GEIGER COUNTEI 
Ww ted 


ated 








volume which regularly sells 


“| mre 


GERNSBACK PUBLICATIONS, Inc. 
DEPT. 85 
25 West Broadway 


for $4.00 and up. But club mem- 
bers can get them for as little 
as $2.98 each—a saving of over 


New York 7, N.Y 
25%! Memberships open now! 


Gentiemen 


Please send me postpaid a copy of the deluxe Keep up with the latest servic- 
hard-cover edition of PROBES. My remittance 


of $4.00 is enclosed 

Send me full details on how | can stave money 
on technical books with the new Gernsback 
Library Club Plan 


ing methods and techniques. 

Take advantage of this unique 

club plan now. Send in the at- 

tached coupon for full details. 

NAME 

P TV FM ANTENNAS 
Mou 1 I 


street RADIO-ELECTRONICS lamenbors 3. Ma 


Al'h RECORDERS 
be item Stud I 
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Technotes 
\\ 


BOOSTER TROUBLES 


Failure of the Standard Coil booster 


to operate on the high v.h.f. channels 
can usually be corrected by replacing 
the 6AK5 tube 

The Regency boosters can be souped 
ip by making the following change 
Change the two input capacitors (usu 
ally 47 to 56 wf) to a lower value 
Make the change on the antenna input 
end first, with booster and TY et 
operating. Try values of about 40, 30, 
20 and 10 wef for clearest picture. Then 
do the same on the output end of the 
booster. I found 10-uuf units provide a 
great increase in gain. This change 
also applies to the Masco Sky Chief 

On the Turner booster, using a single 
12AT7, performance can be consider 
ably improved by replacing the cathods 
resistor (100 ohms) with a 5G-ohm 
init. This modification did not 
in any increase in noise W.S 


HORIZONTAL PULL ON 630 

When this effect occur during a 
closeup along with a white smear down 
the left side of the picture, the defect 

usually due to a bad synchrolock 
transformer having shorted turns. Re 
placing this transformer will cure the 
trouble. In some case lowering the 
bias on the 6SK7 syne amplifier will 
compensate for the defect temporarily 

Wayne Mille 

TELETONE 282 

Insufficient vertical sweep has been 
traced to an open 1.5-megohm plate re 
istor. Check the 6SN7-GT vertical out 
put tube for possible low emission 
Varty Britt 

5Z4 SUBSTITUTION 

To improve and prolong receiver pe! 
formance in sets using a 5Z4 as a low 
voltage rectifier, replace this tube with 
a 5V4-G. A direct substitution can be 
made and the new tube has a higher 
current rating Ross Harris 


G-E UHF-101 

Failure of this converter has been 
traced to two causes. The first was 
defective selenium rectifiers n 
power supply circuit. Voltage meas 
ments in this circuit can be tricky and 
often give false readings. Replacement 
of both rectifiers cleared up the trouble 
in several cases 

The second was an increase in value 
of the resistor in the power supply cir 
cuit. It is rated at 3,000 ohms—replace 
it with a 2,000-ohm unit of higher 
wattage.—E. M. Breckenridge 
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NEW INVENTION 
siminetesROOF ANTENNAS 


IN METROPOLITAN AREAS 


“Rembrandt” Indoor TV Antenna 
Guarantees BEST POSSIBLE 
PICTURE or YOUR MONEY BACK 


Now — at last — an indoor antenna that outperforms 
or — at the very least — equals any roof antenna or 
master antenna system in the metropolitan area! 


BASED ON RADAR 

Up to ten times more powerful than all other indoor 
antennas, the ‘‘REMBRANDT”’ is based on a radical, new 
principle. it couples radar loops with resonant di-poles. 
This automatically brings in the clearest, sharpest, 
strongest signal on every channel — both in color and 
black-white. And in practically all locations the 9 posi- 
tion orientation switch completely eliminates ghosts. 
But don’t take our word for it. The proof is in the 
picture. Make a side-by-side test of the ‘‘REMBRANDT"’ 
with any other indoor or outdoor antenna, regardless 

of cost. Compare its performance in your home, 

on your set. You and you alone be the judge. 


MONEY BACK GUARANTEED 


So positive are we of the iS 10 


results, we make you this 








bonafied money back gua 


rantee: the “REMBRANDT” ||! TIMES 


must give you a better pic 


ture than any other antenna. ||,‘ 

If not, return it to our | 

dealer and get your full oe iit . \ MO RE 

chase price refunded. No | 

GHOSTS Cle Powers ' 
: THAN ALL 

PRACTICALLY OTHER 

EVERYWHERE INDOOR 

WRITE ; ANTENNAS 


WIRE EBONY OR 
MAHAGONY 
PHONE 


icant” Nae 14% 


DISTRIBUTOR . COMPLETE 
& GOLD FINISH 
DISTRIBUTOR $5.00 EXTRA 


NQUIRIE 
tn s Protected under one or more of SIX U.S. PATENTS: 


2,585,670; 2,609,530; 2,625,655; 2,644,091; 2,661,423; 2,557,816 


ALL CHANNEL ANTENNA CORP. 


47-39 49th STREET, WOODSIDE 77, N. Y. EXETER 2-1336 


ELIMINATES 


ALL 


XY 
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TECHNOTES (Continued 
ADMIRAL 19P1 


Intermittent picture and s« 
complete loss of picture and 
ing symptoms of a short, in 
have been traced to a defecti. 


speakers 


cascode r.f. amplifier tube 
will usually check perfect 
tester, showing no signs of 
ment 
In cases of no picture 

erve the plate of the 6BZ 
is at fault, one of the plate 
ly glow red hot and may bec« 
drawing excessive current 
change doesn’t help, check 
capacitor connected fron 


A KLIPSCH CORNER FOLDED HORN OF MINUTE PROPORTIONS! = ground. Also check the 


Ww \ sistors in the circuit. 


An amazing 20’ high, the Rebel 5 design : SENTINEL 400 
involves a cavity (capacitance); a slot No picture on this mode 
(inertance) and a corner horn to provide P corrected by replacing the 0.1 
back loading for a direct radiator speaker. tor (screen bypass) on the 
The middie and extreme high ranges ore - voltage oscillator. Also rey 
preferably reproduced with corresponding 000-ohm 
horns and the resulting 3-woy speaker 
system can be squeezed into the tiny 
space. 


screen grid resistor a 
the tube for possible damas 
component failure.—George 


lado 
Reduction in size of speaker structure - 


sacrifices one or more of the following: RASTER DISPLACED 
the maximum wavelength the system can a -nalmann ‘ 
produce; the smoothness of response (re- rO RIGHT 

duction of size invariably produces peaks In a Bendix model 3051 the left 
> — ng ety te of dis- side of the picture tube was u1 
ortion because of extreme diaphragm ex- . ion co 2@ ated |} 
cursion if the enclosure is too mete (this a little ee eee — r , 
is wsually associated with peaked res- ~ — gn iat 
ponse). All Rebels necessarily violate lished that the unlit pees wa 
these principles. The trick in retaining a improper centering rather than a 


high level of quality typical of Rebel de- monster er-than-normal raster. 


sign is to coordinate the design of the The centering action is contro 
low-pass filter with the short length of part by a selenium rectifier whicl 
horn exterior to the housing and to intro- 
duce an effective cut-off of gradual slope 
such that the output, instead of becoming 
highly distorted in the extreme bass | enough current through the dé 
range, merely attenuates without present- based upon the same : 7 , : oo pe Wee 

ing frequency doubling and resultant inter- “oe coils to buck the boosted B plu 
modulation of high frequencies. corner horn principles | through the yoke coils. Thus, the 

was greatly displaced to the rig 
65-ma unit was replaced with a 
rectifier so that aging would be I 
Dimensions: 21°. H, 16%" W, 14” D. vere. (Aging of the origina) unit 
have been hastened by running it tor 
close to the full-load point.) Replace 


+o: ment restored normal centering actior 
KR-5-U Utility KR-5 KR-5-Portable J. A. McRoberts 


nishes a bucking current to mo. 
entire raster to the left. The 
rectifier had aged and did not 


* Trade Mork as the Klipschorn ® 








C-R TUBE SOCKET REPAIR 
I have found in many cas¢ 
filament wires of C-R tube 
loosen due to heat. In addi 
sockets or a poor soldering 
the wires. 
This can usually be corr 
using a hacksaw blade wit! 
Cut into pins 1 and 12 abe 
from the tube socket. Slant 
tube forward and with a hot 
solder into the opening mad 
—___—___+ saw. In cutting the socket 
Unfinished $33.00 $48.00 Leatherette $48.00 | oe to cut the wires inside 
® Pau! Klipsch’s article “SMALL This will fix even a 
Salat tentene of RAanerasne the picture-tube socket pin 
TRONICS, July issue. Write the complete pin with solde: 
for our “'R/E reprint’ ting a hot iron to the socket 
coduaiee by Cabinart resolders the lead to the tip of 
menvtocture - and in many cases fails to do ev 
_— 75 North tith Street Brooklyn, N. Y. E. F. Sharp 
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all prices slightly higher west and south 
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LANCASTER CARDS 
The N { 


tronics Servi 


rthern Lancaster County 


calls out 
rors in i 
the June 
Che 
ued by 


by the 





whe rY 
and 
fore 
pre 
al 
Besides the two talks the 
also discussed latest reports on 
ress of the distributor 
yram and the encouraging cooperation 


from 


NATESA CONVENTION meeting 
The 1955 summer convention of the 
National Alliance of Television & Elec 
tronic Service Associations is 
held Aug. 19-21, at the Morrison 
Complete detail of the 
convention had not been worked out at 
the time of writing, but it i tood 
that the proc 


prog 


shopping pro 


being 


Ho the guild has bee: NEW NATESA 
manufacturers in its campaign to pro lhe tional A 
mote ethical selling actices in the di 

tributor field. 


UNITY PROPOSED 


recelving 
te', Chicago 


inde! 


dure will in general pat 


allel that of last year, with light mod 
ifications due to the larger 


delegates expected. 


L. I. OPENS SERIES 

The Long Island (N. Y.) Radio & 
Television Guild started a series of le 
tures on servicing black-and-white T\ 
at its May meeting. The 
is being handled by Ralph Raynor 
speaker of the evening wa 
Fred Shunaman, managing 
RADIO-ELECTRONICS, who spoke on “Pub 
licity, the Technician’s Greatest Weap 


receivers erie 


Opening 


” 
on. 


number of 


editor of 


The Federation of Radio Serv 
men’ Association of 
(FRSAP) 
upport a meeting 
bilities of unity within the electronic 


Pennsylvania 
resolved unanimously to 
» explore the po 

profession. The meeting wa 
proposed for Pittsburgh and would in 
clude delegate rom NATESA, 
NETSDA and unaffiliated organiza 
tions. The groups not affiliated with the 


two larger national! 


service 


organization ha 
been put at about 50 in a recent release 
from NATESA, though the po 
is that the number 
than smaller. 


Dility 


yreater rathe1 


Get This Valuable Book "Just for Examining COYNE'S New 6-Vo 


q Vay al | 


Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Dia 

grams Explained”, absolutely FREE! Just off 

the press! Gives complete 11x22” Schematic Dia 

grams on leading models Radio and Television 

Sets. Easy-to-read, large 8'2x11” pages, with full instructions 
on how to read and use the diagrams. A “must” in every 
Radio and Television service-man’s repair kit. You get this 
valuable book as a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio-Television”! 


At Last! Money-Making “Know-How” 
on Transistors, Color TV and Servicing 


Coy ne’s g 


Smee: fit 


TRIAL! 


SEND NO MONEY! 

reat new 6-volume rt ia the answers to on 7 da free trial. We 

g problems—-quickly! For basic “know-how” that is easy & Diagram If 

understand, you'll find everything you want in volumes 1 to month until 

which contain over 5000 practica nd data. They cover 

ery step from principles to , trouble-shoot ing 
ind aligning all type f ri 0 La up-to-date Patterna 1 } I Qf 


Fe COLOR TV and UHI > apte " ynverters. Also 
FREE BOOK — FREE TRIAL COUPON! 


atest data on TRANSISTOR 
Extra! 900-Page Television Cyclopedia included 
ational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 85-T! 


id then, for speed) on-the-iol use 
nous Coyne TELEVISION CYCLOPE swers today’s 500 $. Paulina St., Chicago 12, Ill 
evision problen or ! aligr installation and YES! Send 6-volume “Applied Pract 

TRIAL per your offer. | id TVR 


] 

, ; 

others. In easy-to-find ABC order, cro ndexed e this 6 vol . 
] 

’ 


ai. 





you can re 
, Yot 


you get volume 6—the : 
DIA. It ar 
ume TV-RADIO LIBRARY free for 7 days; the valuable 
Servicing Book ABSOLUTELY FREE! 


COYNE 
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Name 

Address 

City 

Where Employed 


( ) Check here 


$20.95 pius ¢ 


ELECTRICAL SCHOOL 
500 $. Paulina St., Dept. GEREN Chicago 12. i, 





ARKAY 


LABORATORY TESTED 


KITS 


LEP LY ie) 


MINGLE CHASSIS HIGH FIDELITY 
MODEL A-12 AMPLIFIER KIT 


This 12 watt ampli 
fier contains pre 
amolitier main 
amp! fier and power 
supply on one chas 
Fiat within 1 
db from 20 to 20,000 
cps. Push-pull out 
put with 5 separate inputs all controls from 
4a master control switch on front panel. Separate 
controls for bass and treble each offering max! 
mum db boost and cut 
eT Darifications 
Frequ y response 1 db at 20 to 20,000 cps 
a. eutput.12? watts « Tetal Harmonic Dis 
tortion D3 db below rated output) « Tone 
Controls 10 cps) 15 db boost, 15 db 
t tre oost, 20 db cut 
« Tubes T e ) pre-amplifier and 
lifter fone f 
6V6 push-pull 
Zon ifier « Power 


pumo 60 cycle 


> 


$22.95 
KIT ARKAY iia 14721 


1” television “Giga 
feature vertica Bass 


true 


Specifications 
Picture tube 


tar controls 
M 
. 
+ Sound | 
H High voltage 
speaker ' y 
« Deflection F 


Video |f arrier carrier 
Vv « Loud 
Ss « Focus 


ctromagnetic 


eer Oe 


79.50 
ARKA Yai ' 


L AM-FM 


is unit, suitable 
yor table, shelf or 
cabinet mounting 
in custom home 
installations, fea 
tures a grounded 
amplifier circuit, with low noise FM front end 
automatic frequency control. its unusus! perform 
nce allows pin point high selectivity tuning with 
Foster-Seeley discriminator 
necifications 
sTaasitivity . —M Suv for 30uv quieting; AM, 25uv 
Pmriectivity FM 200 ke band with 6bv down 
A band with 6vdv down « Frequency range 
Ma 8 to 108 meg mc; Am, 530 to 1650 ke 
ial) Cle ction WO db minimum « Distortion 
tha S at rated output « Frequency 
response 'M 5 db 20-20,000 cps; AM + 3 
/ um level. 65 db » Tubes 
BET BAU6, (1) 6BAG, (1) GALS 


$24.95 
Arkay Model FM-6, same specificatiiAay 
above, FM only $18 
OTWER PRODUC 1S IN THE ARKAY ha OF KIT 


Batt 


)| FREE Rad 


Radio Kits Inc., Dept. R-8 
O Cedar Street New York, N.Y 


Gentlemen 
Please send your new FREE catalogue to 


Name 
Address 
City 
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atents 





Ar 
SQUELCH 
Patent No. 2,704,324 
Rapids, lowa 

Rapids 


Samuel L. Broadhead, Jr., Cedar 


lowa} 


10 


i signa 
uelch tube | 
Current thre 
connected to the 


directly to the grid 


IMPACT 
Patent No 
Jerome D. Heibel, Erie Pa 


2,691,159 


device 
energy flash of light. It 
titanate between meta 
An edge band 
permit harwe tr 
té enk lad 


ceramics) has a high diel 


painted 
paint 


n the electrode 


capable 


lamp flashes each time 
with the hammer 
To prevent damage 


er are oldered 


HURRICANE 
Patent No. 2,698,431 
Leo S. Bielinski, Mingus 
To plot the tix ‘ 
er water 
low the storm and take 
hazardous and cc Here 
does away with a thi A 
ture sailboat is launched t 
center of the storm while 


data. Weather tation 


(Assigned to Collins Radic 


TRANSDUCER 


(Assigned to Erie Resistor Corp 


PLOTTER 


Tex 


The 

the torm 
cleased, ita cable be 
tee and dri 
provides air be 


and storage batte 


RADIO-ELEC 








PATENTS (Continued) 
Wher ’ vessel reaches the surface of the 
iter ismitter 1 witched r 

It ignal blows up small exy 
ithin the parachute cable leeve 


I hute. Thereafter, the 


Compares Favorably With 
High Priced Tuners! 


“34” 
AMAZING 
VALUE... ae 


For those who. already have audio and speaker facilities either 

separately or in a radio, TV o: phonograph High sensitivity 

vy exclusive Granco NO DRIFT coaxial-tuning and t t-in antenna 
5 Jia Housed in beautiful plastic cabinet 


Model T-160 


t boat. These’ storms are accompanied by ‘ 

wind which whirl counterclock wise The ‘ ‘i . ” 

io net to steer the beat slightly to the left, the TWO MORE SENSATIONAL “Music Hall’ VALUES 

driving it toward the storm center 
Vital weather data such as barometric 1 @ The GRANCO FM RADIO-Model 610 in the @ The GRANCO FM.-AM RADIO 
ire may be transmitted by the tilboat same compact cabinet has exclusive Granco co Model 720 has all the fine FM 


; ; features of Model 610 plus fine 
axial-tuning for DRIFT-FREE performance. A real ie geeidiiens Wes: Gealinhe, Gh 
RADAR TRAFFIC CONTROL quality radio with superb tone, sensitivity and end sik caieaa e. Terrifc value 

Patent No. 2,702,342 selectivity. AC-DC. Only $29.95* in ebony $39.95* in ebony 
Nathaniel 1. Korman, Merchantsville, NV. J. (As- 


signed to Radio Corp. of America) Both availuble in decorator colors at slightly higher prices 


traffic ontrol is especially ¢ ‘ *Prices slightly higher in West and South 


re traff is heavy and congested 


way and municipal transit. Block signals o1 For name of your GRANCO PRODUCTS INC 
fake souk ae tee ees bee te nearest dealer, write: . 


int the speed of a train as well : ‘ ‘ ‘a 36-07 20th Avenue, Long Island City 5, N.Y a 








behind another Naturalls 





an b afely bunched more 


me r at high speed 


Each train transmit radar pulse alor ‘ : 
transmission line placed betweer the rs . 
eflector i ‘arried under each train a jarter 
wavelength behind the radar antenna 

cto 0 two thing reflects radar ene rf a s 


are transmitted in ’ ‘ 
Every Mechanic needs AUDELS AUTO GUIDE. Bs th p ti I lake 
P ts waves from e trair 
reflec tet lime & Money. Highly Endorsed. Covers Whole Subject e rac ca wa 
maximum echo and mini i nte 1. Principles. 2. Construction. 4. Ignition. 4. Service 
ther signal vairs. Handy Size. Basily | nderstood New ¥lul d Driv 


’ , Tydraulic Shift & Diesel Fngines fully coverec aa Over 1700 
eflected fron me ‘ pages 1540 Illustrations wing Inside Vi f Modern , 
cco . . ' ‘ Cars, Trucks & Buses wit! tructior fos Hervice Jot //, 1¢ Ct 
Ask te bree M all ¢ | 


ee it on 7 day Trial irder Toda 


$4. ( omplete. If O. K. Pa 


AUDEL, panaare $0 W Zia St, New York 10, ¥.¥. , TRANSVision 


to Paces HOW TO FIX [557° SeaTV KIT 


ELECTRIC 4 
RANGES COLOR can be adde 


TOASTERS | ¢rnis m ' 0 
IRONERS : 00 
‘ ‘ yey ry 


Start . 
BROILERS tlhe 


VACUUMS : noe # I 
HEATERS . PROFIT 3 WAYS: 
WIRING ) kage ¢ \! Leera TV 
! MOTORS } , ‘A { ‘ 

tance between trains. A second voltage i pro- } - ; 
ided by the peedometer and computer The WASHERS pe ll : . - \2 Seve up te 50% 
computer determines (by prearranged design) CASSEROLES eg : ry 

ser co OIL BURNERS en 1 order t (3) Prepore for COLOR TV 
the minimum safe distance for any given speed PERCOLATORS ' t 


If the radar echo is too strong for that speed FOOD MIXERS & ‘ 
it indicates that the trains are too close for A Shop ¢ ompanion & Ready - REFRIGERATORS 1 Shows Great IV Kits: 


Reter 
fety. The co 80 rircuit then operat , ence for Eleetrie & Gas Home Appi ALSO MANY ExcLusive vision TV Kits 
a Th omparison circuit then operates a ance Servicemen, Mechanics & Deal- OTHER GAS © to UNF. Ideal for 
relay that may apply brakes automaticaliy or ers covers Servicing & Repairs. Tells ann ELECTRIC FRINGe AREAS. Me Previous Tochaiest 





Bor w » > voltag How to Locate Troubles, How to tak Koowledge required, Write now! 
rad 8 wernng istic. If the radar _— Appliances Apart How 1 Repair APPLIANCES . Me 
is well within the critical limit for the given 


How to Assemble & Connect. Gives 
speed, a “go ahead” or “full speed” signal may testing methods, wiring diagrams & ——— «pro? VISION 
-” a = _-“ . complete service data. Answers Your 
ba ong d for = ory . ; | Questions. EABY TO READ ch 
be Gimgram shows details o a typical radar $ COMPLETE + PAY $1 A MO. 2 eeauaek a a 0 y 
setup. The transmission line ia shown between the TO GEY THIS ASSISTANCE FOR - ’ ‘ ‘ 
rails. The lines are spaced & inches. The metal | YOURSELF SIMPLY FILL IN AND -—-— me MAIL THIS COUPON TODAY «= = = 
MAIL COUPON TODAY ' ° 
reflector about 30 inches long —is carried under | veo: TRANSVISION, INC, NEW ROCHELLE, WY. Dept. «a P 
the train 3 inches above the lines. These dimen- ‘ait man Avoets Home Tawcd Semvick STiek’o.'%. y A {J Ve onties oo 3. deposit’ Send stonderd 
sions are for a radar frequency of about 100 me examination 1 will send on 5 hn 7 days; then rennit $1 PACKAGE *1, with all tnstrvc Material. Balance C.0.0 
montity until $4 is paid. Other . will return book promptly 
The radar control has two important ad- | C) Send FREE copy of y 
ntages. It speeds service with safety. Weather - : Neme 
onditions cannot affect it since the a and 
' Addrews —EE 
top ignals can be flashed to the engineer 
right in his cab END Srote 


boaennodsecannaauaned 
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NEW! ATLAS CJ-30 
COBRA-JECTOR 


INDESTRUCTIBLE FIBER-GLASS 
ALL WEATHER 
WIDE ANGLE DISPERSION 


List $40.00 
NET $24.00 


Complete 
with Driver 


) now 
Net $5.10 
New versatile all-oure > r._.eycellent 
for pagir a i { yr narine, and 
Penetrat 
wide angie intelligi 
inder adverse s nd ¢ 
0-V-PLUS” magnetic 
t all weather. Or 
acket Quit 
} power package 
r the “tough jobs! 
input Power (continuous) 15 watts 
input Impedance 8 ohms 
Response 250-9000 cps 
Dispersion 120° « 60 
Dimensions: Opening, 14” x 6 
Overall Length, 14” 


WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 


Improve 
radio and TV 
reception. Easy 
to erect self-sup 
porting 3 post towers 
last a lifetime 
Built of galvanized 
no guy 
wires necessary —safe 
and resistant to high 
wind 


steel sections 


Available in heights 
of 33, 47, 60, 73, 87, 
and 100 feet 


TERRITORIES OPEN FOR 
JOBBER - DEALER FRANCHISE 


Write for dimen- 
sions, structural de- 
tails, prices, discounts, 
and available territo- 
rial assignments. 


AERMOTOR COMPANY 


Dept. 7008, 2500 Roosevelt Rd., Chicago 8, Ill. 
BUILDERS OF STEEL TOWERS SINCE 186868 
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PANEL-MOUNTING 
MICROPHONE 


Here is a simple 
small microphone, suct 
81 or the Shure 777 Slim 
the panel of your tran 
plifier. The ball-and-socket 


the mike to be adjusted 
angle and then locked ji 
Bore a 


the panel and mount ar 


%-inch diamete 


ocket swivel by me: 


) 


length of %-27 nipple and a hexagon 
nut to fit. File off the %-27 male 
threads on the neck of the swivel, re 
move the cord-protecting spring from 
an Amphenol 75-MCI1F (or 75-MC1M 
for some mikes) cable connector, and 
push the neck of the swivel into the 
end of the connector, a hown. Run a 
little solder around the edge to hold 
the two parts together securely or saw 
a little off the end of the connector so 


that its set-screw will contact the neck 


SUMMER 
SAVINGS 


Automatic 
GARAGE 
' DOOR 


WPS oorener 


Just a touch of your finger 


EDLI 


Motorizes your garage 


Model Gidt: ¢ 
t ra ' 


Model 300A 
Model RCIOI: I 
lr ' 


Model RCIOIT 


Adapter cord \ 





AMPLIFIER 
CHASSIS 
& COVER 


Limited 
Supply 1 





Metal Cabinet & 
Chassis Assembly 
Special Buy! 





Big Savings 
3-Speed 
AUTOMATIC 
RECORD CHANGER 


— Sedeesd 99” 





EDLIE Electronics 


154 Greenwich Street 
New York 6, New York 


Di 9-3143 
WRITE TODAY FOR NEW FREE 


RADIO-ELECTRONICS 





TRY THIS ONE (Continued) 


of the swivel. The mike cable connects | . 
to the connector in the usual manner y J 


except that the shield on the cable 


goes to a lug under the hex nut on the 
rear of the panel. The mike can now be W b LLER 
screwed into the 75-MC1F and adjusted 


to any desired angle. It takes but a few 
seconds to remove it when you want to 
ise it elsewhere.—Arthur Trauffe) 


SIMPLE CHASSIS 


Recently I needed a small chassis for 
a preamplifier. I had a flat metal plate 
of about the right size so I could have 
bent two sides down in a vise or drilled 
holes and put on angle brackets to give 
me the depth of a regular chassis. Then 
it occurred to me that all I need do 
was to take a pair of gas plier and 
bend down the four corners. By doing 
this I had the chassis ready in a few 


econds Herbert H. Lenk 
SHOP KINK 


To prevent hammers from slipping 
from the hands of our service techni 
cians and possibly damaging equipment 
on the bench or appliances or furniture 
n the customer’s home, we drill a fe 
mall hol crosswise through the har 
lle near the end. The holes provide a 
vacuum-like grip and minimize lip 


pnave.—Harvey Muller 


MINIATURE SOCKETS 
Installing or replacing miniature r¢ 
tainer-ring type tube sockets irritate 
most technicians and constructo1 The 
isual method of using a screwdrive) 


often results in a broken ving ov AEA M@MmMMIT RS aR OCR [BLT mon a soldering gun 


chipped socket 


The job can be implified by tarting 
the ring with the finger and ther 
ising a %-inch socket from a wrench 

t or a short length of tubir y to 


ven pressure all around the ring. A) PCAC TRS TR eT eee et 


few tap of a mallet loch the 
ocket firmly in place Rober 


Riddle 


WINDOW DISPLAYS 


Too often the cost of props lke | (AQqUCQ MMAR) 1 ELC eem UTC ie a) eS 


manikins, clothes, flowers, etc., to dre 


our windows for a holiday or seasonal 
merchandising or service display has ask your distributor for a demonstration 
deterred us from the sales or service 
promotion we had in mind. However CTR Cc co 822 Packer Street 
we’ve now arranged with neighboring ELE i RP. Easton, Pa 

; 


dealers to loan us the props we need 
In return, an 8 x 10-inch card in the 


sentow annognege: “Clotes cones EW TW BUSINESS EASY TO LEARN CODE 


3y thus giving the lenders credit 
they ake extra sales and gain new CALLBACKS : I 
an: raw ¢ ie NO HEAVY SALARIES $400 on 
customers, as when once some male and TRUCKS TO KEEP The Mail 
female manikins were loaned us by a ° a 
clothing store to make up a window Will Bring Complete Booklet . 
display showing a happy family gath TELECOM, Box 926, Los Gatos, Cal. ' Q 
ered around a television receiver. The 
display sold three suits off one mani ENJOY 3 COLOR TELEVISION 
kin’s back! 

FILTER SCREEN NOW 


The props enable us to change our 





Chenges dull eye-straining biack and white pictures 
windows to represent any sales or ery inte beautiful coter tones. Seconds toe attach. No tools 

. used. Helps eliminate giare and snow in fringe areas 
ice theme and, while they are borrowed, Order direct, Send $1 for screen size up to 16°, $1.25 


size 37”. 91.80 size 20”. $2 size 21”. $2.50 size 24 
the ways of combining them to deliver | | Busted guidmeed™ tosiricr vim Seter"see || ITTV LT VID RT aT Di 
. - ~ ' welcomed 
our service message are our own 
. Zinge Electronics, Johnstown 13, New York 
ac ¢ 


Henry Josephs END 4701 Sheridan Rd., Dept hicage 40, ti 


“ 











AUGUST, 1955 





ie REPAIR 
ee AUTO RADIOS 


TAKE THE ROAD 10 A 


EXTRA PROFITS... STANCOR 
EXACT REPLACEMENT 
AUTO VIBRATOR 
TRANSFORMERS 


wf 





A. L. Milk 


ir Washington, D 


You can increase your auto | Gramer Yarbrough 
radio repair profits by redisc- was appointed 


ale manager 


g Installation time with American Micro 
STANCOR exact replace- phone Co., Pasa 


dena, Calif., which 


mént vibrator transformers. | is now a subsidiary 
New STANCOR Auto Radio Like STANCOR flybacks, of Elgin National 


Watch Co Yar 


Transformer Replacement . 
| ag eae ‘ aie deen STANCOR auto vibrates brough ha heer G. Yarbrough 
published. This valuable book transformers are faithful eis Atuestone foe thx 


lists accurate replacement data 


for over 540 car radios, built or duptteates of the originals 
used by over 40 manufacturers 

Both vibrator powers and audio they are designer-to replace. 
outputs are included. It's avail r 

ible FREE from your CHICAGO . 
STANDARD distributor 


M. P. Fieldman 
; 4 ; , he will launch Pern t 
e campaign on it new 


¥.6460, PASUCO” "meses, mor P6482, DELCO Se-6473, ZenitH ) Pa Richard P. Axten joined I 
Exact placement fxact Repla | Exact Replagement Replecement _ 3 or “gers “s ‘ Walt! 
; ifacturing i al il 


rector of public relati 


CHICAGO STANDARD TRANSFORMER CORPORATION ji MMRuamamimaUenmiiaE 


N USED RECORDING TAPE (PLASTIC BASE) 
ELECTRO IC Stations. elect 1.79 for 7°—1200 foot 


93 for 5°— 600 foot 


“i Ty 53 for 4”— 300 foot 
P 27 tor 3"°— 150 foot 
' ! ’ t ! 


,; R. P. Axten 
Would you prefer to work in NEW ; 
YORK CITY? wrwreeneeneereenee L. Hobby, who joined 


We have career opportunities for USED “MYLAR” TAPE (1 Mil) years ago as staff ass! 
electronic engineers with pulse cir 900 ff. (S" reel) 1.69 relations, was appointed t 
cult or digital computer experience J 1800 *. (7" reel) 2.99 




















manager of publicity and ir 
advertising, reporting to 





If you are qualified, phone or write New empty plastic reels in 
our Personnel Dept. to arrange to boxes for easy labeling 
° 10« i” 22¢: 5” 24 Pro 
discuss salary and working condRions enel teat “CHUL” bee 
as well as meet our engineers, who ea. 10! Aluminum 
> » . k he 124. EMPTY BOXES Personnel Notes 
will tell you about the work, the Aaa 


Se oa | : . Wl 
plans and the company : | ... W. P. Ready joined W 


aides, Jamaica Plain, Ma 
LEWYT MFG. CORP. ae alah 


60 BROADWAY, BROOKLYN, N.Y. COMMISSIONED ELECTRONICS CO. 
EVERGREEN 8-9600 2503 Champlain St. N.W Washington 9, 0.C 
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sales manager. Formerly ge 
manager of National Co 
recently a sales representat 























bn 














Makes Sweep and Sync 


nicer Circuit Trouble-Shooting Easy! 
none Cement Manufacturing c~ | LOW-COST DYNAMIC 
SWEEP CIRCUIT ANALYZER 


fo r 


Black-and-WhiteTV 
and color too! 
only 


4 : dealer net Model 820 


TWO 
INSTRUMENTS 
ervice power spray product display for IN ONE 


distributor The rack feature 5 


ERG SE Sees oy eee eee ISOLATE SWEEP/SYNC TROUBLES RAPIDLY IN FIVE EASY STEPS!!! 


ans. 
1 VERTICAL TROUBLESHOOTING } HORIZONTAL TROUBLESHOOT! 
Electro-Voice Ine.. Buchanan, Mich., Inject 60 cps on vertical Drive horizontal output afm 


M4 ~ output grid from ‘‘vertical dwectly from “xt drive 
i ponsoring a “Weekend with High arid drive” jack VAVA jack 


Fidelity” contest. In a mailing to it 
4 COMPONENT TESTING 


distributors, the company explained de . HORIZONTAL TROUBLESHOOTING Test flyback transformer and de 
> - nject 15,734 cps on hor tion yoke in rec th Model & 

tails of the contest and described the zontal > —— pent a 
wontal ovipet grid from 5 SYNCCIRCUIT TROUBLESHOOTIN 


various promotional aids it is making ee pe Inject vertical and horizontal sy 
available to support it VAVAVA a ee —_ 

Par ee ee ee Fie: OF OTHER WIN-TRONIX LOW-COST TV TEST INSTRUMENTS 
a Buy Now for Bi. & Wh. Service—be ready for color! 


WHITE DOT—Linearity RAINBOW GENERATOR COMPATIBLE FIELE 
Generator wee STRENGTH METER 


$79.95 | Potent Pending $49.95 | $129.95 


: FLYBACK AND YOKE ( tible advanced de COMPATIBLE CRY 
signed two new kits for its dise and TESTER ents obs ence CALIBRATOR 
GP tubular ceramicons. Model Low cost with high 





Winegard Co., Burlington, Iowa, in 810 ae 
troduced its new Pirie TV antenna strument 
line with a “Pixie Buck” promotion for SEE YOUR PARTS JOBBER! | 


distributors and service technicians $29.95 WRITE FOR FREE LITERATURE! = $59.95 
The company also designed a new flyer 


for its Interceptor and Super-Inter- WIN TON ELECTRONI i 
ceptor antennas. f ° 


Cornell-Dubilier, South Plainfield, RE-855 4312 Main St., Philadelphia 27, Pa. J 


N. J., announced a new Cerami-server a 
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Ye 


. 


ALL $3-95 


MIDGET CRYSTAL mine 
TV MADIO BUILOERS LIBRARY 


MOULDED PLASTIC CONDENSERS 
EXPERIMENTAL TUBES ; 
ALNICO MAGNETS 

WIRE WOUND #ESISTORS 

notary eetec TOR SwitTcHeEes 


der $300 


ir 

nS 

| 

/ 

Rim ee 

| al: FOR 
| 


LEGTENE " RADIO CORP. 





TRANSISTOR Personal Portable Radio Kit 
BATTERIES LAST 10,000 HOURS 
comecvetTe Mot -_ 

aimr vigo Ac 
ewde yt 
TRANSISTOR a 
F t tv 


FREE TRANSISTOR cod 
wit oh TRANSISTOR 
only $9 95 . y der 
10-day ™ y Beck Guarantees 
TRANS. AIRE ELECTRONICS INC 
Te Deot # New York 


“y 











TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


I 
Lhe 


Approved for Veterans 


FREE BOOK 


8. W. Cooke, President ECHNICAL TRADE 


ineniiure OPERATED 
YT FOR PROFIT 
500 &. Paulina Chicago 
ELECTRICITY ® TELEVISION 
RADIO & REFRIGERATION & ELECTRONICS 
8. W. COOKE, Pree. 
| COYNE Electrical Schoot 
500 S. Paulina St., Chicago 12, I. Dept. C5-81H 


PRED wot ! 


BUSINESS 


merchandise 

and dealer It contair 

of 87 types of capacitor 
Channel Master Corp., 

N. Y., extended it ry 

Clinie program for techni 

Hawaiian Islands thi 

tion of its Honolulu 

Wholesale & ipply Ce 
International Rectifier Corp., 

gundo, Calif., i market 


Sun Battery on a display 


the battery i 
transparent pl: 


RETMA announce 
the Radio Listening ¢ 
ponsored in cooperatior 
Mayazine and the ARRI 


prizes, includir | 


Gernsback L 
tooks, were awarded by manuf 


in the electront ind 


University Loudspeakers, In 
Plain N. Y., report 
Progre ive Speaker 
pla by which high 
acquire their hi-fi 

teps 

Tele-Matic Industries, 
developed a new point 


for its TV ser 





Calendar of Events 


Electronics and Automatic Production Sym 
posium \ } 
bra Calif 

Western Electronics Show and Convention 


ar is 
British National Radio Show 1 
kar Court, I I 

10th Annual Instrument Conference and 
ow Sept I I n Ha 
and ditertun la \ ( f 

RE TM A Symposium on Automation 
r Irvine A uclite . ' 
Pennsylvania, Phi adi phia, Pa 

High Fidelity Show, Sey 
House, Chicas (Ravto-! 
hibit in Room 16.) 











Production and Sales 
RETMA reported output 

TV sets for the first 

1955 compared with 

like period in 1954 

months of 1955 

were produced as 

the 1954 period 


RETMA reported 
TV sets and 1,609,182 
of automobile set 
month of 1955 
2,145,147 TV set I 
for the 1954 period. The 
ported the sale of 3,427 
tube and 152,762,273 
for the first four mont} 

rures were substantia 
ame period last year 


Show Notes 

Ihe Audio Engineers Societ 
nold it 1955 Conventior 
Oct. 12-15 in conjunctior 


Fair which will run O 


rhe 1955 Radio I all Meeting 
held Oct. 17-19 in Sy1 
der the ponsorship 


IRE 
RADIO-ELECTRONICS 
itor at the Western | 
and Convention 
24-26, to visit it 
Atomic Exposition 
Dec. 10-16 in Cleveland 


Astron Corp., 
has embarked on 
gram, according 
Paschke Financing 
ha P vy heer 
initial tep, the add 
quare f of new manuf 


(] larter 


New Plants and Expansions 
Fechnical Appliance Corp 
tructing a fourth addit 


Sherburne, N. Y 


Sylvania Electric Product 
nged to increase by 
electronk laborat 
iction at Waltha 
building will house 
Laborator’s and 


tori 


R¢ A opened a ne 
ministration and engines 
RCA consumer prod 
Service Co. at Cherry H 


Camden, N J 


Raytheon Manufacturing 
ham, Mass., will purchase 
Lowell, Ma , leased in 19 


RADIO-ELECT 








SAVE UP TO 90% OFF LIST PRICES | 
yen Cast - ON PARTS and TUBES 


Premium 
For every dollar yo 
recelye & ouren vat and TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE 
recelve & coupon, tandard . 
le for FREE Gitte , i. noe 
able include electr ; in + a 





Raha Sot wro"see v | SPECIALS! 


” me tching O of i Bc ea > 
ening 01 MFO—600 V TILL SEPT. | 


7 ad : co 12 . 
DRY CELLS t ; ¥ oo an 206 ce. + a eb 5 
57 west prices! | 384 © 6AQ 


er ; ' at lo 
National Bureau of Standards Cir- — ——— ] av. E 
aay : Si TV SET | 20; COS!NE voues 

cular 559 (6th edition) on Specifica Popular 


tion for Dry Cells and Batteries supe pat a 
edes Circular 166 Together with a ing. Cor 
information on older types, it give a 
data on flat cell and new alkaline Mgt 
primary mercury cells and air depola ' arty i 
ized cells in miniature size that have $22.95 . on 
heen developed as replacements for be > : mae 
other types of dry cells used in hear- | [ges i] 99 $4.89 
ing-ald instruments, et« te gut | pe 
Government Printing Office, Wasl 

ngton 25, D.C. 25 cents mo oe S'pc P . -A of 

95 


“, Value 
flashlight 


MILLER CATALOGS Read” screwdriver, 
ment tool, polystyrene case 
Catalog No. 55A lists Miller all-wave 


r.f coils, receivel coil kit a radio o irene come from 

















interference filters and wave trap 


oscillator coils, r.f. chokes, TV com 


t and other equipment 


TERMS: 25% ero es 


ponents and adjustable coils, et« nm all « selina 


VY 56 “i uv t ‘ats vt o COB. Orders under $5.00 $1 Service 
nate aan yom ene _ 1 vena parrcnngrss = AR yg ppc : Stanley ELECTRONICS CORP. 


replacement orders accompanied by ¢ emittance 
935 MAIN AVENUE - PASSAIC, N. J 


All unused money retun with orde 
SEND FOR PARTS AND TUBE LISTING 


Dept t.4 GRegory 1.2498 


items. Among them are: miniature r.f 
coils, broadcast-band coils, FM-—v.h.f 
components, etc. <—ee 

No. 156, TV Technician’s Coil Re- | SSSSSSSSReER eee 
placement Guide, gives replacement: | pe Tube Booster Scoop! 











data for adjustable ion traps, video’ 
peaking coils, picture and sound icf. | 
transformers, antenna-matching coils, {0 
adjustable linearity and width controls, | 
horizontal oscillator coils, et« 

J. W. Miller Co., 5917 S. Main St., ’ 


Los Angeles 3, Calif. s od Life for Old Pic Tubes 
; - See eeee8 





q ri "ae Sizzling Summer ~ 
Any or all of these catalogs, bulletins, or / . se ; SPECIALS! 
periodicals are available to you on request ‘ o— 
. Tub. Electrolytic 
direct to the manufacturers, whose addresses are : = Full Range ‘TAPE bad 


: Condensers = 
isted at the end of each item. Use your letter i > * Recording mvY-0228 33cm 


Moa re? 2° 2 ¥ 
~ Lots of 10 10c co. @ 


~ 
39 8 


head—do not use postcards. To facilitate ider 
tification, mention the issue and page of RADIO 
ELECTRONICS on which the item appears 


ea 


” 
45cm 
ea m 


* 
jor 20 aomte 1 556 
ALNICO V PM oe ye ee 


SPEAKERS eee) a | 
Your so : 8 
Choice ‘aye 


HAMS! |, 
Mobile Antenna Bar 


gain! 
“a8 495), 


UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS 











HAM EQUIPMENT 
A revised edition of the 4-page folder 
Headlines for Hams covers 45 popula 
RCA amateur type oscillators, am 
plifiers, frequency multipliers, voltage 





regulators, thyratrons, rectifiers, oscillo 
graph types for test equipment and 
camera tubes for use in amateur tel “There’s nothing wrong with 


casting. It also contains a tube line-up 
y a you, doctor, that a neu 


ating conditions for class-C amplifier JENSEN NEEDLE 


and oscillator, modulator and frequency won't fix up. su 


chart for amateur transmitters; 


im 


> i s of 10 
Write for FREE FY! Bulletin 


multiplier service; single-sideband tube 
data and the latest ham ratings on 
popular receiving-tube types. H @ ] L f S A L fr 


Commercial Engineering, Tube Div., ellen J) bi-nae Maly: 
’ ‘7 : 


Radio Corporation of America, Harri- 
son, N. J., or local RCA tube distributor. 311 W. Seltimere St. @ Soltimere 1, Md | 
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TECHNICAL LITERATURE 


RETMA BOOKLET 

Things You Should Know A 
Purcha e and Servici FI f 
Sets (revised and enlarge 
tion) was prepared by RETM 
ice Committee in cooperat 
tadio-Television Committe: 
Association of Better Busine 

It outlines basic informat 
ing television receiver “i 
consumers in making 
purchase and obtaining 
when neces ary It covet! 
as antennas, interference 
service contracts, and ty} 
contractor A section 
v.h.f. TV reception is inc! 
eral information 

Single copies from Rad 
Television Manufactures 
777 14th St., N W., Wa 
> ¢ 


ELECTROMAGNETI 
COMPONENTS 


Electromagnetic component 





and radio application 
and illustrated in Cata 
Among the equipment 
ion traps, centering de 


Cornell-Dubilier | flybacks, TV focusing sin 


neutralizing assemblie 
| 


‘Oltelssliaal@ialler-taiela j Ligid 3. Government blue-beam bender and 


a a ey ee ee oscillation eliminators 
WAlela-taela— Heppner Mfg. Co., R 
TV ALIGNMENT EQUIPMEN 
Hickok’s 8-page booklet 
ment equipment contain 


These Eight Types Offer Complete 


] y ’ , . Replacement for ORIGINAL ¢ 

NOW Cornel|-Dubilier makes Poncecrnatang — aubidien a the te of thy 
marker adder, 690 marker 

new TV 


available to commercial users 

alignment and cor 

of communications « quipment a new —_ - model 650 video generato 

line of vibrators based upon the seat Te compatible model 650 

6618 5718 Biel Mleatylon / 

experience of producing over two S721 10531 Dupont Ave.. Cl 

} S722 

million similar units to the 5805 ( AP AC ITOR CROSS-INDEX 

exacting requirements of U.S 5820 Forn UPX155. a 
Se21 tw 


bs ow ; . , one ist-prong type capa 
Signal Corps specifications, se22 


and price li t of 

ment for four leadir 

\ 

\CONSISTENTLY ODOEPENDABLE 1,000 different type 

| changeability, along wit! 


CORNELL-DUBILIER bers and approximate 
y SOUTH PLAINFIELD, NEW JERSEY Dubilier equivalent 
Cornell-Dubilier Elect 
VIBRATORS J S iIVERT ; Plainfield. \ re pm ( 


distributors 


TRANSISTOR RADIO!!! 


lad 


Big demand for graduates ecket or pur es all sta 79 of which are new to t 
B.S. DEGREE IN 27 MONTHS Electror ‘g + IA. ~ ae more them: a series of subi 
neering luding Rad and TV—VHF, UHF 
and FM. Students use over $100,000 worth of equip ene \ 
ng 2 large nmercial type transmitters | attery ea’ set line of high-fidelity out 
lab. Intense « ed urse includes - 


transformers; several 


ment inctud 
in new TV \ t 
strong basis in mathematics, science and advanced _ 2 : ers, power componen 
desigr - ee! y Order, Casters replacement power aud 
Hundreds of young men « ear are earning eng | . , ’ rectifier transforme! 
neering degrees in this reco« ed institution. Start | 

any querter. Meny carn a meler pert ef expense | replacement items cover 


in this industria! center. Low tuition. Competent in Watch for the applications. 


structior Thorough niense practical program pie . 
T\ Replacement (ymide 


Chemical; Civil, Electrical and Mechanical "Eng September Issue of Triad iten recommended 


Chemical, Civil, Electrical and Mechanical Engi 

neering. GI. Gov't approved. Enter Sept De< me 

March. June. Free catalog. ENROLL NOW RADIO ELECTRONICS ment in over 5,800 mode 
INDIANA TECHNICAL COLLEGE ae og 

1785 E, Washington Bivd., Fort Wayne 2, Indiana on Sale August 25 Triad Transformer ¢ 


wood Ave., Venice, Calif 
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TRANSISTORS: 
PLICATIONS, 


THEORY AND AP- 
by Abraham Coblenz 
and Harry L. Owens. McGraw-Hill 
Book Co., Inc., 332 W. 42d St., New 
York, N. Y. 6 x 9 inches, 313 pages. $6. 


4 book, in 


technician 


imple language, for the 
tudent, it 
quantum 
the 
and 
devoted to 
All nine 
deta} 


impedance, 


engineer, and 
into 


with 


with a 
then 
of 


large 


begins glimpse 


mechanics, follows chal 


acteristics une 
One 


ascading of 


point contact 


tion chapter i 


the <« transistor 
tudied in 


out 


form 
for in 
outp it 
ults 


pe ible are 


Kq iation and 
vain and derived 
These re 
end 


Math is 


; 
r, 


powel are 


are ummarized at the 


imited largely to one chap 


where veneral circuit equation 


Phi other 


lation 


are derived ection (and 
may 


the 


are 


place where eq ven) 
be omitted without 


Howeve ! 


are 
mue 0 to 
the de 

reat detail ar 
that 
knowledge of 

vet the 


Other 


eade! vation 


j 
yrad 


riven In 
teps, 30 anyone 
alvebra 

“know-how” can 
points of interest 


on witching circuit note 


of vario 


‘ ription 0 


facturing techniques 


of transistors, de 


tors not vet peneraily 


(including analog, unipolar, 


types) 1Q 


INTRODUCTION TO PHYSICS, by 
Frank M. Durbin. Prentice-Hall, Ine 

70 Sth Ave., New York, N. Y. 6x 9 
inches, 780 pages. $9. 


This is a 
and 
The first 
applications of mechanic 
electricity and light. The second 
with physics. Well illustrated 
to understand, each chapter 
introduction, immary 
problems (with answers at the end 
the book). A few sample problem 
also worked out 
Part 2 starts 


electrons and 


informa 
physi 
principles and 
heat, 


very interesting, 


tive, modern outline of 


part describes 
ound 
deal 
atomic 
and easy 
an and 


of 


are 


has 


in the text 
with a de 
The 
chapters describe atomic particles and 
those of 
treatment is 


cription of 
tubes following 
nuclear reactions, including 
the H-bomb. The 
mathematical, but 
and charts included 

The author drops 
on page 551. He fears 
theories have grown 
“the human mind may 
master” and soon only “mental giants” 
will with them 
Apparently he the fact that 


non 
important formulas 
are 
into philosophy 
that modern 
so complex that 
have met its 
able to 
overlooks 


he cope 
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Filament 
CHECKER 


MORE 
VERSATILE 
LOWER 
COST 


TUBES 


DEALER NET 
With 
Leads $2.95 


COMPLETELY NEW 


checks 
tube 


@ Automotically ALL 
loctals and pix 
@ Continuity and 
merely plug 


including 


voltage tester—no switches 


in test leads 


Ask your Jobber to see the New Senco Checker 
INSTRUMENTS CO 


SERVICE 
: ADDISON, ILLINOIS & 


“ADDISON INDUSTRIAL DISTRICT” ! 


RPM) Hi-Fidelity 


LO JNIZ 


CLASSICS 


A Treasury of Jazz 
FEATURING 
Charlie Parker 
Teddy Wilson 

Coleman Hawkins 
Eddie Condon 
Dizzy Gillespie 


Not $1 each— 
But $1 for All Ten 


Pee Wee Russell 
Erroll Garner 
Sidney Bechet 

Art Tatum 

And Dozens of 

Other Greats"! 











The Jazztone Society, ! Dept REL-8 
43 West 61st Street, New Y k 7 N.Y 
I 


( 


Se ee 


Jack Teagarden , , 7 


e 


oP ap a> GP am G@ o® a O® oe oe oS ee 


a cs cs ce ee ee oe a ed 





release ep j 
Used f , 

This se j 

used to 
connect 


U.S. Army 
New—Never 
Guaranteed 
iron can be 
or weld when 
any six-volf storage batt 

Uses approximately 200 ' 

watts. The high intensit 

reated between the met 

be soldered and the 

electrode (carbons sur 

free with iron) can be used 

heat tin or aluminum jer. Suitable a f 
light brazing and spot welding. Ar af 


be ed 


6-VOLT BATTERY SOLDERING IRON AND WELDER 


a 


- 
LC 
iy A E 


Jed 


$1.95 





VARIABLE SPEED UNIVERSAL MOTOR 
OR 110 VOLTS, A.C. OR DK 
Used, but in excellent conditio 
Special lever control permits varia 
ble speeds up to 3000 
shaft extends from 

Measures 7'5 x diam. overall Sho. Wt 


PA $2.45 


Price 
PF. & Haig. Chas. 75« 


motor 
6% Ibs 
iTEM 
Your 


127 


WATTHOUR METER 


é 

wt 4 
wrraenw , 
Ches. $1.25) iTEM NO 


$4.50 





AMAZING BLACK LIGHT 


250-watt 
source 
articles glow in 
Fits any lamp socket For 
experimenting, enterta nq, 
unusual lighting effects 


Ship. wt. 2 tbs, $2.45 


1TEM NO. 87 
(PP. & Hdia. Chas 35e) 


ultra-violet ght 
Makes 


fluorescent 
the dark 


BLAK-RAY SELF-FILTERING 
ULTRA-VIOLET LAMP 





POWERFUL ALL PURPOSE MOTOR 


Sturdy shaded pole A nduc fF 


& Hale 


- 





c—----- 
HUDSON SPECIALTIES CO 
25 West Broadway 
New York 7. N.Y 


Dept 





tion motor. 15 watts. 3000 rpm 
3°02"01%"; 4 mounting studs 
‘ shaft, 3/16” diameter; 110 
120 volts, 50-60 cycles. A.C. only 
1TEM NO. 147 
EMNG Wy $2.45 
wr Chess. 35e) 

250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 2” diam. 75” focal length, ground 
and polished objective lens 
and necessary eye pieces 
Magnifies 50x to 250x. Full 
instructions a 

$2.95 


ITEM NO. 123 
(She. Chas. 10c) 














IY || BOOKS 





ages it 


throughout the 
for a few mental giant 

, : i theories and simplify the 
Radio Corporation It takes time to digest 
TO THE EVE. TO THE cam but eventually it becom 
work for choolboy Th 


SHERWOOD of America progre lies in the abilit 
mind to simplify old methe 
HIGH FIDELITY | " 


new ome is doubtful whet 


$-1000 AMPLIFIER : | 
W € havi I repa é out a que tion, nowevert 
utstanding e neerin, 

NGINg engineering faster computers, specia 
provides 720 watt ultra-linear , 
comprehensi inaly ‘ ymbols and processes \ 


output « push button record likel that f ; 
IKeLy la a ew advance 


equalization « 7729 low noise phono 
preamplifier « new ‘ center-set’ this premi y it will understand advanced 
loudness control « rumble and tools, and other people wil 

scratch filters © speaker merely to apply these princi; 

damping selector * tape recording the electron 


are today many thousand 
provisions « 5 inputs 


trained radio and TV techr 
they don’t need to under 
well’s laws, the basis of 





For copy, address Dept. E - 
fes ees. RADIO TROUBLESHOOTING 
GUIDEBOOK, Volume I, by John | 
Rider and J. Richard Johnson. John | 


Rider Publisher, Inc. 480 Canal St 
cabinets to fit ooh New York 13, N. Y. 156 pages $2.40 


ating schome $99.50 Carl M. Loeb, Divided into three part 
: ‘ hete odyne Receivers,” 
Rhoades & Co. ant yeni A 


lroubleshooting”’ and 





Members New York k Ex e toms and Remedies’ 


(2 Wau. Srreer, New Yorx 5,.N.Y. cusses the theory and 
conventional AM and 





Offices and ¢ introduce Variou t 


methods and then describe 








and remedie for such 








a FIV IVII VT rer rrr rr rrr rrr ey 
Lhdddddddddddbdbdidiibidiidbddbbbhbdd Lididdas : 
undesired signals, weak 


tion, noise and dead rece 


Radio Thirty-Five Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK 


Founder 


WIDE eles Anscotonon” of” hime 


Associatior 


ANGLE | Radic News 
Scienee & Invention 
DISPERSION Radle Crati 
Short-Wave Craft 
Television News 


rica 





’ 





Some of the targer libraries still have € 
TRICAL EXPERIMENTER on file f 


readers 


In August, 1921, Science and Invention 
(formerly Electrical Experimenter) 


Telephone Amplifier Hur t 
Miles. 

Never before has such P. A. quality and Building A Buried Trea 

DURABLE CONSTRUCTION Victor H. Todd. 

construction of the new University Model 1. Wear-Resistant Bell— one | Freak Phonographs, by H. J 


: Id f t thick loom ‘ rT 
CIB and Model CMIL. Their unique design —~ onal ~~ A net ey, The Smallest Telephone 


polyester resin Radio On Your Vacatior 
~ 2. Full length steel bead im- Arthur. 

sponse * High Efficiency « Sensitive Talk-Back. bedded ha Repel o o- the R * 7 

Better Articulation crisp, clear speech mouth of the bell esonance ave ol nvel 
reproduction penetrates the din and clatter O Mauborgne, Major, S.( 
of high noise level areas _UNIQUE ADJUSTABLE MOUNTING | Hill, Capt., S.C. 

Greater Economy — Inherent high conver- 3. Exclusive ‘Positive-Lok’ of | a 
sion efficiency cuts down the need for ex- , specially serrated teeth on ( ORRECTION 
each side of bracket secures 
speaker position 





design been integrated as in the compact 


provides the user with the limitless benefits 
of « Wide Angle Dispersion * Uniform Re- 


pensive high powered amplifiers. Depend- The speaker enclosure in th 


able Weather-Resistant whatever the a orp column, page 74, of the July 

eretion permits ‘eiaatment mistakenly called the Rebel \ 

for optimum coverage Rebel III. The Cabinart KR 
ter column is a portable ver 

sl plete} Y Rebel V. 

oe ter tedalen LOUDSPEAKERS . | We thank the author, 


letin 16 80 Sovth Kensico Avenve? White Plains, N. Y. Inc ' Klipsch, for this correctior 


P. A. application whatever the weather, 
these speakers will meet the necessary tech 
nical or physical requirements. 
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ft 
o Ama tour 
\ r FREE 


CANDL en System 








RADAR 


lorserme t higt . : 
r ndust : 1 radar techniciar Price 
below expectatior Write 
PROGRESSIVE ELECTRONICS INSTITUTE 
P.O. Box 543 Akron 9, Ohio 








cat You F.C.C. LICENSE ov 


cer sheta D.C. and HOLLYWOOD, CALIF. 


Write for ree booklet with co te details 


GRANTHAM School of Electronics 


Dept. 101-P, 737 Lith Street NW... Wast gton 1, O.C 








RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
50 West 4th St New York 14 N. Y. 


OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Aor ved for Veterans 
Write Dept. RE-55 for Catalog 











RADIO-TV ELECTRONICS 


Y ‘ 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. RE, 3224 — i6th St NW Washington 10. D.C 


“s GET INTO 


ELECTRONICS 


panic 
a wir ‘ 
Write for catalog 

P VALPARAISO TECHNICAL INSTITUTE 


Dept Vaiparaiso, ind 





MORE JOBS 


than graduates 
lemand for our engineering 
aduates exceeds supply. Effect 
ent service tuc n th 1 
ablished 15*4. Quarter art e} 
ar March June Appr ed 


Bach. Sc. degree in ) 27 months 
ete Radi Eng IV URE 
h Civil Ee € Chen AY j 
Bu Adn Acet ma 
Modest cost Prep 
WVeCarthy, Direct: 
Catalog, View 
Career” Book 


2485 College Avenue, Angola, Indiana 
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Become an 


ELECTRICAL ENGINEER 


RADIV Siarten27 MONTHS 


D } i 
INDIANA TECHNICAL COLLEGE 


E Washington Bivd t Wayne Indiana 


TV REPAIRMEN 
EARN TOP MONEY! 


IN J\ 2 MONTH 
PLETE 'V SERVICE TRAINI 
INCLUDING COLOR TV 
Major in Electronics or Power 


BS Degree in 36 months 


nenamaneni ELECTRONIC SCHOOL 
312 E. Washington, !ndicnapolis 4, Ind 


— TTA 


PREPARE FOR A GOOD JOB! 
BROADCAST NGINEER 
ELE ( rTRONICS 

RADIO SERVICING 








Enter Radio and Television 
Television Servicing courses 12 to 18 months 





(Approved f terans) 
SEND FOR FRI rERATURE 
BALTIMORE TECHNICAL INSTITUTE 


1425 EULTAW PLACE, BALTIMORE 17, MD 














EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION 


SERVICE 
TECHNICIAN | 


GET DOWN-TO-EARTH Terms September Januory, April, July 
PRACTICAL TV TRAINING * 

WITH WTI EXPERTS FOR ‘ Fac 

THE TOP PAYING $5,000 f de! ant 

$10,000 PER YEAR JOBS. 23 foreig: 


UHF—COLOR—VHF 

Master the latest, up-t SEND FOR 
the-minute TV and Color FREE 

TV developments QUICKLY BOOK TODAY! 
WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
in Dig demand because they have the field expe 
rience” necessary for immediate bench f super 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF HF WTI men win fast 
promotion can demand better pay develop 
highly profitable businesses of their own with the 


atest and most PRACTICAL PERSONALIZED TRAINING M 7 LWAU 4 oa E 


BEHIND THEM. You concentrate all your time on being 


GL ene ve Ueevick Teemcle = Hee SCHOOL OF ENGINEERING 


essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN pecial Finance Pilar eaeccosseseoseceessossesse 
APPROVED FOR VETERANS. Find out how you can get MILWAUKEE SCHOO ENGINEERING 
nto the TOP PAY GROUP — Send for this fact-packed Dept. RE-85 i NM Milwauk ‘ 
book NOW! j Milwaukee |, W 

WESTERN America's leading 

TELEVISION Television 

INSTITUTE Servicing School 


Dept. E-#-5 
| 341 W. 18th St., Los Angeles 15, Calit 
Without obligation, please send FREE fully illustrated 
‘os kiet. (NO salesman will ca 


| NAME 


| ADDRESS 





NOW 


COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


LESAND 
part time or full 
| ; for 


/ y 


time. COS] 


; ; 


SEND COUPON FOR FREE BOOK — 


8. W COOKE, Fre FOUNDED 1699 


A TECHMICAL TRADE INGTITUT® OPERATED HOT FOR PROFIT 
600 6. Paulina Dept.C) HT4 Chicago 12, MHinois 
——— ee ee ee eee ee ee ee ee 

COYNE ELECTRICAL SCHOO! 

lelevision Home Training ti 


500 S. Pauline Set (hhicage 12, 1 Dept. 





( only the 5 Top-Quality Brands “ 


STANDARD 
BRAND TUBES 


AT SENSIBLE PRICES 


Factory. fresh TY Tube Stocks Do Not 


Remember! Our Fres 
Meter Testing 


$0 called 











om « 





© DIRECTRON SELENIUM RECTIFIERS 





SPECIAL-PURPOSE TUBES 
Write for our cc lete ting xmMTG 
Se « Crysta Dicd w 

2.000 tys P ent price 

6000 %$ 





TWO-COLORED TUBE CARTONS 


size 
Miniature GAU6. GALS 
aT 65N7. owe 
LaRGe GT ie) 6e8qae6at 
LARGE G S$U4G 68666 


NEw 


T ELECTRONICS 
CORP 














TV TUNER REPAIRS 


48-HOUR SERVICE 


RADIO PRODUCTS CO. 
College Point 56 e New York 
We carry a full stock of 


Replacement Tuners for of T.V 


all mokes 











STAN-BURN 
&- P-N-ffe 


CATHODE RAY TUBE SPECIALS 


ONE YEAR GUARANTEE 
STAN.BURN 


LOBP4A 


2iara 
aiare 7 
21 GPr4A 6 
24AP4A ao7s 





Prices Subject to Change Without 


512 Broadway N.Y. 12, N.Y. 
iach r r 5-7 eee 


NEW RCA SURPLUS 
TV CAMERA only $197.50 


Lat nm 
liva 


Send for full details today! 
Ask For New Free Catalogue! 
HARJO SALES CO., Dept. RE-8 


Victory Bivd Burbank, Calif 








AUTHORIZED OISTHIGUTORS for 
nvad Tune Se ” afters 


PORTABLE RADIOS 








$15.95 


RECORD PLAYERS 














PENTRON TAPE RECORDERS 


140.00 





$41 97 
45 47 





$115 00 











a ces 
order $5.00 
atalog to 


a tr ‘ 
NEW YORK Warehe 


ADVERTISING INDEX 


Radio-Electronics does not assume rest 


any errors appearing in the index below 


Aeromotor Co 
All Channe! Antenna Corp 
Allied Radio 
American Electrica 
Amer af 
Arkay Radio 
Astros 
Atias Sound Cors 
Aude! Publis 


Corp 
Heater Co 
Phenolic Corp 

Kits, t 


Corr 


indiana T« 
Instructog 


Je n d 
Jazztone Sox 





RADIO SCHOOL DIRECTORY 


$<423zE=>0008 








STAN-BURN razrccet.. <0 


1697 BROADWAY * NEW YORK 19. N.Y 








w 4 ce 
Winston Electron 
Koel te Inc 


Zingo Electro 


RADIO-ELECTR 





HIGH SENSITIVITY 
AC-DC MULTITESTER 
20,000 ohms per Voit 


The new 
a comple 
strument packed with every de 
only in sting twice as much 
the most sensitive multitesters ever offered 
ohms per veli OC 
sensitivity 45 mie roamps meter 
voltage ranges are 0-10V, 0-50V, 0-250 
0-1 000V DC current ranges 50 microamps, 2.5 ma 
Resistance 0.5K 

megohm 
2 0 ve ag | 
versatility and accurac 1% 
meter beau tiful plas 

yotiom for ruggec dne 
Complete with batterie 

Ibs 


instrument (not a kit), Here is an ir 


instruments One 


Full scale AC-D4 


Decibel range 


600 ohins) 
fre ont 


‘ 
ona le ids Shpe 


Sensitivity Multitester is 
irable feature found 


20,000 
8,000 ohms AC, having a high 


0-500V, 
ohms, 0-50K 


precision 
with 


. NET 19.95 


In lots of 3 19.25 [MODEL RW-27C-—Complete 





SPECTACULAR 


NEW POCKET AC-DC 
VOM MULTITESTER 


1,000 ohms per Voit 


Phis eee is Ms of the best buys that 
ed in a Wide Hange 
AC “DC ‘WULTITESTER An idea e 
i hat meets the need for « 
ceed test instrument Has ea { 
suailly FOUND ONLY ‘IN MORE 
PENSIVE INSTRUMENTS. Hay 1000 oh 
sensitivity on both AC or Dé lm 
rectangular meter with large easy 
wale Uses 1% precision resistor 
D'Arsonval microamp meter move 
Kanges AC-DC and 
250, 0-1000V; DC current 0-1, 0-10 
MA. Resistance 0-10K and 0-100K ot 
handsome sturdy bakelite case Size 
4” « 1%” Supplied Complete 
ade and batteries. A Must for ever 
a shop, Laboratory or experime 
at Lafayette’s Price you can afford t 
Shpg. Wt. 2% Ibs 


output volts 0 


In Lote 
Single 





WEBSTER ® GARRARD ® COLLARO 


3-SPEED—HI-Fi RECORD CHANGER 


Now Lafayette makes it possible for you to save money on the three 
most popular makes of 3 speed Record changers 


WEBCOR Diskchanger: It's completely automatic, 33'/), 45 and 78 


TRANSISTOR 
455KC LB. Va"'xVa"xte" 
This tiny 1I.F 
the transist 
manufacture 
miniature eq 


16 Ibs 


Size 13% x 12x 84". Shpg. Wt 
Stock No. PK-49—With Dual Turnover Cartridge 


Intermix changer designed and engineered to meet 
systems: While our stocks last. Shpg. Wt. 23 Ibs. with 


installed 
Collaro RC-54: 
With G.E. RPX—0O50 Triple play cartridge 


installed 


Model RC-80 with G.E. RPX—O52—A latest triple p 
Sapphire oy installed 


1200 
Genuine 

RECORDING TAPE 

Shee. Wt 14 oF 

LAFAYETTE made a terrifx 
deal with one of the leading 
manufacturers of recording tape 
to supply ve with their regulor 
tape which selis for almost 
twice our price WE GUAR.- 
ANTEE ABSOLUTE SATIS. 
ge OR YOUR MONEY 

ACK. The finest. profession 
al-quality recording tape an tinable. Highest performance 
for thousands of playings. Red Oxide Base in a sinooth 
uniform coating; greater signal strength; with maximum 
fidelity: uniform frequency response from 40-15,000 eps 


in tots of 10 rolls -1. 7s ea 
High Output 
Dynamic 
Microphone / 
List Price 


SATO 


High quality Dynamic microphone 
exceptionally fine for Public ad A 
dress recording, et« lat re “~ Pre 
o P 
’ 


COO event 








CRYSTAL 


ANY MIKE AT 2 te 
TIMES THE PRICE 


60-10.000 eps Impedance yele 
*+15% at 1,000 cps ides af 

Ss§ 4 Die cast low gain plifier 
equipped with 6 ’ € ft. of shielde 1 
cable. Shpg. wt 3% Ibe 


PA-19 PA.24 


ple outp 


in lots of 
singly, ea 


in lots of 
singly 





Stock No. PK-46—With G.E. RPX 050 Triple Play Cartridge 
COLLARO, THE WORLD'S FINEST 3 SPEED INTERMIX CHANGER: Collaro Mode! 3/532—3 speed 


Latest Collaro 3 speed Intermix less cartridge 


Garrard Model RC-80 3 speed Record changer less cartridge 
Model RC-80 with G.E. RPX—0O50 Triple play Cartridge 


TOP QUALITY 


MICROPHONE 
COMPARE IT WITH 


put level 
cable 


each 


RPM, automatic shut off after last Record, balanced tone arm, etc 


26.50 
29.50 


the finest audio 


Net 34.50 


the most exacting requirements of 
G.E. RPX—050 Triple play cartridge 


With G.E. RPX—0O52A Triple play latest Golden Treasure cartridge with Diamond and Sapphire sty!i 


44.95 
47.77 
49.95 


Net 
Net 
Net 


With G.E. RPX—0O52A Triple play Golden Treasure cartridge with Diamond and Sapphire styli 


59.95 
Net 48.51 
Net 51.95 


lay Golden Treasure cartridge with Diamond and 


Net 





REMOTE 
CONTROL FOR 
SILENT TV 
VIEWING 


© For Hard-of-Hearing 
* For Late Listening 

The hard-of-hearing can listen 
to radio of TV without turning 
the volume so high that others 
can't stand the noise. They 
can listen with loud speaker 
cut off. of if others want te 
listen with normal tpeatker 
volume Excellent for noisy 
programs, Let the Kids liste 

and view with speaker ow 
Comes complete with minis 
ture phone, fits snugly in ear, 
20 feet of cable and instru 


tions 
MS-125 6.50 


TWO CAN LISTEN WITH ADDITIONAL EAR PHONE 








© REGULAR 4146.00 VALUE! 
© PULL —55 oo 
3 OurTpuT Lever 
© IDEAL GEwenal 
PumPosE mine! ? 95 
. 
neered crystal Micro 
lapel “” 
Exceptional 


put level 
plated ase 





Microphone 
recorder 


to 10.000 


Specia 
phone aches to 
Ih. Ivo 1oe” liameter 
it for use with freque response Out 
Complete with 5 d rome 
Shpg. wt clip for ching to lapel 
cludes of hielded 
t 


; Shpe 1 ib 
425 PA.16 














= / 


S'' P M—32 ohm SK-12 

6° P M32 ohm SK-13 

629 P M12 ohm SK-17 
12°° P M—RCA—i2 Watt 

68 or ALNICO ¥ Magnet 
68 ohm $H-40 

17” COAXIAL P M SPEAKER 
$u-22 





. 





\ GNET 
aa SONOTONE 9980-S 


TURNOVER CERAMIC PHONO CARTRIDGE 
WITH DUAL SAPPHIRE NEEDLES 
REPLACEMENT For 
COLUMBIA 360—vm— 
WEGSTER AND CRESCENT 
RECORD CHANGERS 
SPECIFY STOCK NO. PK.40 
ia lots of 5, each - 3.50 


Singly, each 





UGUST, 


1955 


MS-126 


RADIO REC 


Essential parts, |-loopst 
denser; 2-G.E. 2N107 Tra 
| Arg nne transistor a , 
condensers, Batteries and 


KT-50 
TRANSISTOR CODE 
PRACTICE OSCILLATOR ait 


Build your own, Miniature size 
lator cor parts |, Gf 
Yq watt resistors, |-¥ 

and Batteries, and 
Telegraph Key 














iplete 


Singly, each 


In ts of ) ea 
CK-721 Singly, each 


In lots of 10. eac! 


Dynamic ear phone ° 
RAYTHEON TRANSISTORS 
1.95 
2.40 
TRANSSTOR te 


2.25 


HIGH FIDELITY 
AMPLIFIER KIT 

10 WATT — BUILT-IN 
PREAMPLIFIER & 

G.E. Reluctance Cartridge! 


FREQUENCY RESPONSE 20.20 000 rarat it 


LP ieemer sf neice) 

gee LaraverrTes vty, GAvALos 

“to ” ast tc 

‘i fom ’ 

tev 

"97 rvrves Or7-7-7- TT Gr SE 
NEW YORK.N.Y. | 100 Sith Ave 


BRONKNY. | $42 E Fordham Ra 
NEWARK | 
PLAINFIELO.N J 


BOSTON, MASS. | 


yl 


ae 


pment on 


24 Central Ave. 
139.West 2nd St. 
110 Federal St 


Or ter 








“lr AB. 
Tuat's A Buy 


SENSATIONAL CRYSTAL OFFERI! 
FT243 Crystals* 


55* 


63136 ASS'TO 10 £A 
S253. 3 Aveta & on 6s 
s a5 


4780 
62735 


¥ 
6445 Sane 


26c 


] 
4190 
ASSORTED 10 BACH 

SOLD SINGLY EACH 40 


$030 


New Ham Band Crystals 
; « o te Newly G 
. ’ ’ & © 
ac $273 S312 “Oe 
O00 S222 46 


mover. ”25C0 
i2 


BL 76 


mooes "pac o 
12 wiriem 
a’ wirirm ‘ s? 28 


HI-Fi Audio Components . 


Phono Cart. & N'dles Gtd 
aPxoso* fb ‘ $6 98 
19 98 
5.256 


ARP 1004 
wrioo1 #Ps006 
i 
ond 


Singte O 
Dual Oia nd 
HI-FI own y~ TAPE 
Finest, $, $, Back Gtd 
-— PRECISION COATED & 
Ga¢ Gta Sotice tr 
ay Rady) iy": 
7 er i700 
Twelve Lot 


-. a0 rer 


$1.58 oa 





Singly 
Alli Mdse. Sold 
ON MONEY BACK 


“ ” 
TAB GUARANTEE 


ALL NEW DUAL VOLTAGE 
PHONO CARTRIDGE 
$1.70ea0 "5 
Replaces 127 Popular 


Make & Type Cartridges 
or Att 7a nem s 





Pe a 


DO-IT-YOURSELF TOOLS 
Hi! Quality Power Saws 


ax 
re 
i 
NEW GENUINE INCA’ QUICKIE 
( ’ wasnen 


~f ate 


635" Maxsaw 
Buy $30 95 


$22 50 


The 10 Way Wrench with 1001 Uses! 


‘ ; wie Gta 
B kproot rae pecia ; 


Thor Electric Speed Drills 

200 1 ta ' 
i mM $1425 
400345 . ' 
$29 05 

ry ORSA 

, Wood 

Saws 


nenM 


Finest Swedish Sanvick Steet 


' s . 
$4 ea 3 for $10; 6 tor O18 


Money Back Guworantee (Cost of 
Md Only) $5 Min. Order F.0.8. 
N.¥.C. Add Shpqg. Cherges or for 
25% De Tubes Gtd. via 
onl Prices subject to 

ut Notice Phone R 


c- 
tor 2-6245. CABLE: ‘‘TABPARTS" 


CIRCUIT BREAKERS 


Amps 


STORAGE DRY BATTERIES 

* . . 

‘ ” $20 
‘om 


3708 





1OMFD/600VDC 


LOTS OF 12. $4.50: 


ily ea. $1.79 


4MFO 1asevBS 





‘GRAIN OF WHEAT" 
12% Ss $1 


5 $1 





rt 
4 41 
4torti 
15%; 


1000 30% 


© Ist Quality © No Electrical or Mechanical Rejects 


TUBES! !  cctetnrees 


GUARANTEED 
@ Individuall 


Boxed @ Hickock Mu Tested @ 
WE WHOLESALE TO SERVICEMEN, DEALERS & INDUSTRY 


64 56 
an 
60 
74 
46 
24 
s2 
64 
a1 
07 


$1 57 





errrereer: 


4~“¢722 


NFaFeFeFaTETIF®oOCepe 


< 


a3V 
11723 


NEW ‘'TABTRON'’ SELENIUM 
BRIDGE RECTIFIERS Lew 
Dated ? 
ONE YEAR GUARANTEE 











HIGH CURRENT POWER 
SUPPLIES.ONE YEAR eve 
1 Variable : 26voc 


ris] 
a 


Stk No ” e w 54 42 130/100 
T2ZRVSA voc at 5S Amp 

T28VSACC ' i Ripple) 
T2BVIZA Voc at 12 Ame 
T28Vizacc 

T2BV2Z4A voc 
T28V24ACC ' 
T2BVSOA vor at so ame 
T2ZBVSOACE Ripple) 
T2ZAVLOOA "Voc at 100 Amp $469 


New! Basic Supplies, 115 VAC In 
@115P5A 115 WOVE at 5S Amp $90.00 
BLISPIOA 115 VOC at 10 Amp 190 00 
8230P5A 230 WVDC at 5 Amp 
B230P LOA 230 VOC at 10 Amp 
Lees Meters 115 of 230 VAC and 


New Variable Voltage Ximrs 


Superior—Gr—Staco—Ute 
Ss 79° 


iAmeP 
2zame 
sAMP 
4amep 
6ameP 
10ame 
12AmP 
20ameP 
24amP 
30AmP 
}6aAmMeP 
SOAmMP 


75% 825 
5 


at = ‘an p 


P 


Vv 
220V ‘60 cy < 
New Rectifier. Chokes 
i1aAmeP arn 
#6002 2amP 
#6003 Same 


i 
i 
7 
4 2A 
LJ 
1 
i 


Six or 10%, DOine« 
New 110- 115 voc Power Supplies 
‘ s! ot "6004 12AmP 
Ae. ae 86005 24A o25R 20+ 
c 
230 to 115V Autoformers 


#6001 


& 1 
TPAOSO Aw 


NEW! Quality VOLTAGE 


REGULATOR 
$ S$ Popularly Priced $ $ 


ONLY $16.98 TPASOO /SOOWSS 25 TPATSO. 


LINE VOLTAGE STABILIZER Model TPA1LOOO 1000W lkw 
t hae « ‘ 4 TPA2000 /2000W 2hwW 
' ; . $100 Order Take 10% Disc *Less 
Veltage and Fre . 
1 for TW, Mads New Variable 0 to 6 & 12 Volt/12A 
f : ‘ DC Power Supply 
Battery Eliminator, Chara 
Mode! AR. Piater Air 
y 4 craft Marine or any OC 
fa] o Req. Extra tivy Db ele 
' . 
© rviee | to 
' oO cy . -4 , 
Order Six and Take 10% Discount T6L2ViI2Aac $31.95 


RECTIFIER & XFMR COMBO, Up to nvoe at 24 Amps Cont. Duty... $60 
THAT'S WW 4/7 =6THAT’'S 
a A 
. BUY 
Dept. SRES 


BUY 


111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A. 


MICRO & 
MU SWITCHES 
Switchettes 


oe = 
(ese 


$7 « 
$3 «% 2 
kit & Ase't Ty $3 
Qtys 100 Adait "| 20 D 
PARTS CABINET 
50 DRAW 


HVY GAUGE STEE 
$35. Yo - 
‘ I Tae 
00. Piastic Ut t Box 
‘59 r Your Che « 
NEW! Super 

Precision 
GEIGER 

COUNTER 


Any & 
SENSITIVE 


$29 35 MIT 
NEW 212W sec PHOTOFLASH 
AC 


ef: & Ory Battery Kit 


wn A 

TAB ut A 
$44.98 
$14.98 


<5) "90v NGO) Batter & Box 
AC or Bat 


106W/Sec Fotoflash Kit 


aC 

s 90v {GO Batt 

Lamp G Hole 
$4 on 


f 
Fiash 


I r ¢ 
S25MFOD 450V S3W'S 


$8 $ 

16 MFD 2500VDC 60WSs Olt 
to 2 8KV 60WS 

1600V0C el 

Electronic Fias Mar be * 


FOTOFLASH 4 STROBE LAMPS 


Data 50« L 
$ PRICE SLASHED $ $ “™S 
i AB **3"" 
O° Fors 
*As Priced Belo 
Shaft 
6 


onms 
5 


sas 


et ee ee ed 
> 


Bia) WADA) OO oe ee eo we 
em x 
FRAO" 
NaSaa TERA 


SERRE 


Fe FFE 808 


SPPSSP-BOK ON SS SBONE~ 


SNENNEN SSS BYNEBNE 
Ba PS BBB’ 
SEEPS eeare 


ee ee ea ee 


ushing $—Ser 
Pocket 
AC-DC MULTITESTER 
“TAB 27C 
$9. 45 | Lots 
*) = 
is) (9) 
Titre 


5 ngly $9.95 (plus 40« S.A 
6KV Hi Sensitivity DC&AC 
27 Range MULTITESTER 

NEW "TAB" 60 
~ ‘ 


Tas 22.95 Lots of 3 $21.95 
HY 30,000 Volt Probe Spe . $5.95 


RADIO-ELECTRONICS 








a are invited by E echo Yorce. 
0 : 


— ee =f — 


eto. nal 








CONTEST STARTS AUGUST 1, 1955 


As always, Electro-Voice is FIRST! Now _ glorious listening experience, you will judge 
E-V sponsors this unique and exciting music reproduction equipment by its ability 
contest, that you might hear (perhaps to approach the perfection already achieved 
win) today’s finest matched high fidelity by E-V matched high fidelity components and 
sound systems. For a lifetime after this loudspeaker systems! 


WIN this ‘‘double-size” first PRIZE! 


] oO WEEK-END WITH HIGH FIDELITY ALL-EXPENSE-PAID week-end trip 
of High Fidelity! See hi-fi equipment take form before your ey¢ s! lake part in 








for two ... from wherever you enter the contest to Electro-Voice—the Home 
the assembly of your own wonderful prize, if you wish. 


LIFETIME OF HIGH FIDELITY MUSIC with your own incomparable Patri 
cian 4-way audio reproducer and the beautiful Peerage console complete with 
all equipment! 


and LOOK...9 more PRIZES, wonderful to WIN! 


IN the incomparable Patri- o Caeeee Fees seeepticels SY IPERS 19-00 
an 4-way audio reproducer! Choice three-way speakers! 

Korina Blonde or Mahogany cabinet, 3 Third Prizes outstanding E-V 12TRX 
ur speakers, three level controls and 4-way 12-in. thre: y speakers! 

ossover! 3 Fourth Prizes... powerful E-V 


IN the beautiful Peerage console plus 30-watt ampli- 127 \B 12-in. three-way 


br, pre-amplifier, remote control and FM tuner and ikers! 
cord changer or turntable of your choice! cmemaaeaaeauwaneaae a 
ELECTRO-VOICE, INC., BUCHANAN, MICH 


Gentlemen: | want a chance to win a “Week-t ‘ High Fidelity 


Please send me the names of nearest , EV I fributors 


ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN ne 


My nearest large trading center is 





BY POPULAR DEMAND! 
.»- the new 


...the improved 


RCA “TREASURE CHEST” 





holds more tubes! 
rRFONGE HH 
built to last longer! 


5 PROPER SSION CI NG 


helps build your prestige! 


Here it is—the new, improved RCA “Treasure ¢ "! Use it to P 
Here’s more 


treasure... 


famous brand name—RCA~—and let it work ou to build the RCA x 
your business by instilling customer confidence “MULTICORD”! 


carry a full selection of receiving tubes with you on your service 


calls. Use it to carry small tools. Use it to d y the world- 


STARTING FP *, For ea RCA Picture 
Tube, or every 25 RCA Receiving Tubes you pul + your RCA 
T > : : : : so It's an all-in-one power cord with two 
u oO 2 > > > 
Tube Distributor will give you one RCA “Trea Note.” Save seniias tanesdl “tended namtiaainns 
20 *“*Treasure Notes” and your RCA Tube Dist tor will trade a hard-rubber, 3-way power outlet for 
: pied: test equi t, solderi , etc.; and 
them for the NEW RCA “TREASURE CHEST.” This rugged, = daup-us cittaie Aeabaeeutee 
for busy service technicians! It's yours 
FREE of extra cost for only 5 RCA 
“Treasure Notes.” 

These offers expire at midnight, 
August 31, 1955 so act promptly. Don't 
miss out . . . Order your RCA Picture 
RADIO CORPORATION of AMERICA Tubes and RCA Receiving Tubes and 


FUaE DIVISION PRISON, W.J. start “ee Bi valuable “Treasure 


custom-built tube-carrying case is not for sale anyw at any price! 





